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PREFACE 
McDonnell A i r c r a f t  Company has conducted an inventory of Aeronautical  Ground 
Research  Fac i l i t i es  under  cont rac t  number NAS 2-5458 (Modification 1) f o r  
NASA's Advanced Concepts and Missions Division, Office of Advanced Research 
and Technology (OART) l oca t ed  at  Ames Research Center ,  Moffet t  Field,  Cal i fornia .  
The inventory is i n t ended  to  p rov ide  su f f i c i en t  documented f ac i l i t y  i n fo rma t ion  
t o  b e  u s e d  b y  government and indus t ry  engineers  and  sc ien t i f ic  personnel  for  
planning test programs r e l a t ive  to  advanced  ae ronau t i ca l  sys t ems .  The inventory 
is arranged by ma jo r  f ac i l i t y  ca t egory  in fou r  volumes for convenience.  
Volume I - Wind Tunnels 
Volume I1 - Airbreathing Engine Test F a c i l i t i e s  
Volume I11 - S t r u c t u r a l  and Environmental F a c i l i t i e s  
Volume IV - Enginee r ing  F l igh t  S imula t ion  Fac i l i t i e s  
The primary content of each volume is a compilat ion of  faci l i ty  data  pages 
which provide information descriptive of the general  arrangement,  performance, 
t e s t i n g  c a p a b i l i t y ,  and where a v a i l a b l e ,  a c q u i s i t i o n  and ope ra t ing  cos t s  of 
each  f ac i l i t y  i nven to r i ed .  Also, su f f i c i en t  add i t iona l  sou rce  r e fe rences  are 
provided  for  those  requi r ing  more de ta i led  informat ion .  Summary t a b l e s  i n  
each volume l i s t  f a c i l i t i e s  by type and a lphabe t i ca l ly  by r e p o r t i n g  i n s t a l l a -  
t ion  a long  w i t h  b r i e f  d a t a  d e s c r i p t i v e  o f  t h e  f a c i l i t y .  An index of f a c i l i -  
ties is provided which is a r r anged  a lphabe t i ca l ly  by  r epor t ing  in s t a l l a t ion  
and func t iona l  name of each fac i l i t y  unde r  tha t  i n s t a l l a t ion ' s  cogn izance .  
This  inventory w a s  accomplished i n  f i v e  (5) b a s i c  s t e p s  which  included:  (1) a 
l i t e r a t u r e  s e a r c h  t o  i d e n t i f y  c a n d i d a t e  f a c i l i t i e s ,  (2) formula t ion  and  d is t r i -  
b u t i o n  o f  a p p r o p r i a t e  q u e s t i o n n a i r e  t o  f a c i l i t y  o p e r a t o r s ,  (3) preparat ion of  
pre l iminary  fac i l i ty  da ta  pages  (based-on  comple ted  ques t ionnai res ) ,  (4) opera- 
to r  rev iew of f a c i l i t y  d a t a  p a g e s  t o  i n s u r e  a c c u r a c y ,  and ( 5 )  f i n a l  d r a f t  o f  
t h e  r e p o r t .  
The f a c i l i t i e s  i n c l u d e d  i n  this inventory  do  not  necessar i ly  represent  the  
t o t a l  g round research  capabi l i ty  of  each  repor t ing  ins ta l la t ion ,  bu t  ra ther  i t s  
major  capabi l i t i es .  Those f a c i l i t i e s  i n c l u d e d  were chosen on the basis of 
s eve ra l  f ac to r s  such  as s ize ,  opera t ing  range ,  and uniqueness. 
ii 
VOLUIE I1 - ABSTRACT 
AIRBREATHING ENGINE TEST FACILITIES 
This  volume of the  Aeronaut ica l  Ground Resea rch  Fac i l i t i e s  Inven to ry  cove r s  
free jet  and d i r e c t  c o n n e c t  a l t i t u d e  cells, s e a  level s ta t ic  t h r u s t  s t a n d s ,  
sea l e v e l  test c e l l s  w i t h  ram a i r ,  and propulsion wind tunnels.  Free jet 
a l t i t u d e   c e l l s  and propulsion wind tunnels are used  fo r  eva lua t ion  of complete 
inlet-engine-exhaust  nozzle  propuls ion systems under  s imulated f l ight  condi-  
t i o n s .  T h e s e  f a c i l i t i e s  are s i m i l a r  i n  p r i n c i p a l  o f  o p e r a t i o n  and d i f f e r  
p r i m a r i l y  i n  test section concept.  The propulsion wind tunnel  provides  a 
closed test sec t ion  and  r e s t r a ins  the  f low a round  the  test specimen while 
t h e  f r e e  j e t  is allowed t o  expand f r e e l y .  A chamber  of large diameter  about  
t h e   f r e e  j e t  is p r o v i d e d  i n  which des i r ed  ope ra t ing  p res su re  l eve l s  may b e  
maintained. Sea level test c e l l s  w i t h  ram air  provide control led,  condi t ioned 
a i r  d i r ec t ly  to  the  eng ine  f ace  fo r  pe r fo rmance  eva lua t ion  a t  low a l t i t u d e  
f l i gh t  cond i t ions .  D i rec t  connec t  a l t i t ude  cells provide a means of perfor-  
mance evaluat ion at  s imula ted  condi t ions  of  lfach number and a l t i t u d e  w i t h  a i r  
s u p p l i e d  t o  t h e  f l i g h t  a l t i t u d e  c o n d i t i o n s .  S e a  l e v e l  s t a t i c  t h r u s t  s t a n d s  
simply provide an instrumented engine mounting for measuring thrust  at  zero 
airspeed. While a l l  o f  t h e s e  f a c i l i t i e s  are used for in tegra ted  engine  test- 
ing ,  a few provide engine component test capabi l i ty .  Engine component t e s t i n g  
is e s s e n t i a l  t o  development but complete coverage of component t e s t  f a c i l i t i e s  
i s  considered beyond t h e  s c o p e  o f  t h i s  r e p o r t .  O t h e ~ m i s e ,  t h i s  l i s t i n g  o f  
major  a i rbrea th ing  j e t  engine test f a c i l i t i e s  is c o n s i d e r e d  t o  b e  r e l a t i v e l y  
complete. 
iii 
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B.1. ALTITUDE  TEST CELLS (Government Owned) 
Organization 
Location 
F a c i l i t y  N a m e  
GOVERNMENT OINED 
AEDC 
Arnold A i r  Force 
Stat ion,  Tennessee 
Airbreathing Propul- 
s i o n  Test U n i t  
AEDC 
Arnold Air Force 
Station,  Tennessee 
Al t i t ude  Test Cell T- 
AEDC 
Arnold Air Force 
Station, Tennessee 
Al t i t ude  T e s t  Cell T- 
AEDC 
Arnold A i r  Force 
Station,  Tennessee 
U t i t u d e  T e s t  Cell J-: 
MDC 
i rnold  Air Force 
?tat ion,  Tennessee 
U t i t u d e  Test Cell J-: 
E D C  
irnold Air Force 
Station, Tennessee 
?repulsion Research 
Cest Bed  R-2B 
UAPL 
Jr ight -Pa t te rson  A i r  
Force Base, Ohio 
Bl t i tude  T e s t  Cell 
No. 1 
WAPL 
dright-Patterson A i r  
Force Base, Ohio 
kmjet Combustion 
md Viscous Mixing 
kc i l i t i es  
iir Force-Marquardt 
ret Laboratory 
Tan Nuys, Ca l i fo rn ia  
? u l l   S c a l e   A l t i t u d e  
:ell KO. 8 
Lir Force-Marquardt 
let Laboratory 
lan Nuys, Ca l i fo rn ia  
;mal l  Scale  Alt i tude 
:ell KO. 7 
~ ~~~~~ 
Type of Fac i l i l  
A l t i t ude ,  
blowdown (Free 
, j e t  o r   d i r e c t  
connect) 
A l t i t u d e  
(Free j e t  o r  
d i rec t  connec t )  
A l t i t ude  
(Free je t  o r  
d i rec t  connec t )  
A l t i t u d e  
(Free j e t  o r  
d i rec t  connec t )  
A l t i t ude  
(Free j e t  o r  
d i rec t  connec t )  
Al t i tude  
(Free je t  o r  
d i rec t  connec t )  
A l t i t ude  
(Direct connect) 
A l t i t ude  
(Free jet  o r  
direct  connect)  
Al t i tude  
(Free j e t  o r  
direct connect) 
Bl t i tude  
(Free j e t  o r  
i i r ec t  connec t )  
Test Section 
S i z e  
(Dimensions 
i n  f e e t )  
Not Available 
Not Available 
Not Available 
Not Available 
Not Availabie 
Not Available 
LO diam. x 17.3L 
(Tes t  ce l l )  
!lot Available 
14 diam. x 80L 
(Bellmouth 
d iameters  to  
2.67 f t )  
i diam. x 30L 
(Bellmouth 
diameter is 
1 f t )  
x i i  
Capacit  
==I= Available Available Not 
Availabll 
Not 
Availabll 
Not 
Availablc 
Not 
Availablr 
Not 
Bvailabls 
To 1.5 
Not 
rvailable 
8-8.2 
Not 
x a i l a b l e  
=i 
Not 
Available 
1 Not 
Available 
Not 
Available 
Not 
Available 
Not 
Available 
3000 
Not 
Available 
100,000 
35,000 
To ta l  
Temp. 
(OR) 
Not 
Availabl 
Not 
Availabl 
Not 
Availabl 
Not 
Availabl 
Not 
kva i lab l  
Not 
Bvailabl 
h b i e n t  
:o 395 
380-1660 
:o 5000 
:o 5000 
I Mass 
Flow 
Rate 
( lb l sec  
Not 
Availabl 
Not 
Availabl 
Not 
Availabl 
Not 
Availabll 
Not 
Availablc 
Not 
Availablc 
To 32 
I 3-32 
Co 800 
co 200 
1. 
1- 
1- 
1- 
1- 
1- 
1- 
1" 
1-1, 
1-11 
1 . 1 .  ALTITUDE TEST CE 
Organization 
Location 
F a c i l i t y  Name 
GOVERNkENT OWNED 
USA Lewis 
:leveland, Ohio 
U t i t u d e  Test Cell 
Io. 1 
USA Lewis 
Xeveland, Ohio 
hgine Research Bldg. 
?aval Air Propulsion 
:est Center 
ken ton ,  New Je r sey  
h g i n e   A l t i t u d e   T e s t  
: e l l  F a c i l i t y  No.  3E 
lava1 Air Propulsion 
:est Center 
Crenton, New Je r sey  
hgine Mult ipurpose 
rest. Cell F a c i l i t y  
?o . 3181 
Taval Missile Center 
' o in t  Mugu, Ca l i f .  
' ropulsion Test Lab. 
kdnance Aerophysics 
.aboratory 
Iaingerfield,  Texas 
Lltitu'de Test Cell 
To. 6 
LS (Government Or,, 
Type o f  F a c i l i t )  
U t i t u d e  
:omplex of 65 
t e s t  cells 
: r /a l t i tude  
zapab i l i t y  
a l t i t u d e  
a l t i t u d e  
R l t i t ude  
(d i rec t  connec t )  
Rl t i tude ,  
cont inuous or  
blowdotm, (Free 
je t  o r   d i r e c t  
connect) 
!d)  (Continued) 
Test Sec t ion  
S ize  
(Dimensions 
i n   f e e t )  
.4 diam.  x 24L 
[Test cell) 
i7bk20Hx80L, 
10 diam. x 60L, 
and o the r  test 
c e l l s  
-7 diam. x 30L 
(Tes t  cell)  
l01;1x15Hx45L 
(P re f l igh t  Tes t  
Pad) 
-5 diam. x 71L 
(4.19  diam. 
f r e e  j e t  nozzle 
max. o r  4 diam. 
bellmouth diam. 
mx . )  
x i i i  
Mach 
Range 
Not 
x a i l a b l e  
Not 
.va i lab le  
:o 3.0 
Not 
n a i l a b l e  
1-3.9 
1-5 
Thrust 
Ieasuring 
Capacity 
( Ibf )  
Not 
w a i l a b l e  
Not 
w a i l a b l e  
50,000 
Not 
w a i l a b l e  
5000 
60,000 
To ta l  
Temp. 
(OR) 
'0 1060 
.80-560 
195-1660 
195-680 
mbient 
:o 1040 
:o 3960 
1 h s s  
Flow 
Rate 
:lb/sec) 
:o 450 
:o 141  
lo 350 
4-20 
50-1600 
- 
1-11 
1-21 
1-2: 
1-21 
1-21 
1-2, 
B.l.  ALTITUDE  TEST  CELLS (Industry h Univers i ty  Owned) 
I Organizat ion Location F a c i l i t y  Name 
I INDUSTRY OWNED 
Al l i son  
Indianapol i s ,   Ind iana  
Al t i t ude  Tes t  Cell 
No. 1 
General Electric Co. 
Evendale,  Ohio 
Al t i t ude  Tes t  Cell 
No. 43 
United Aircraft Corp. 
E. Hartford,  Conn. 
Alti tude Engine 
Test Stand No.  X-210 
United Aircraft Corp. 
West Palm Beach, Fla. 
A l t i t ude  Tes t  Cell 
No. c-4 
I UNIVERSITY OWNED 
Applied Physics Lab. 
Johns Hopkins Univ. 
Scaggsville, Maryland 
Propulsion  Research 
Laboratory 
Type o f  F a c i l i t ]  
r l t i t u d e  
:direct  connect)  
r l t i t u d e  
:direct  connect)  
J t i t u d e  
:direct  connect)  
S t i t u d e  
,d i rec t  connec t )  
a l t i t u d e  test 
ells 
Tes t  Sec t ion  
S i z e  
(Dimensions 
i n  f e e t )  
18 diam. x 68L 
(Tes t  ce l l )  
17 d i m .  x 56L 
(Test cell) 
22.5L (Test cell 
5.5 diam. x 20.7 
(Test  cell)  
(4) 12WOHx4OL 
(1) l a r g e r ,  
(1) smaller, 
(Test cells) 
&ch 
Range 
Not 
v a i l a b l s  
To 3 
To 3 
To 3.2 
1-10 
Thrust  
Measurine 
Capacity 
(1bf) 
30,000 
100,000 
:Thrust 
'kame 
.apaci ty)  
25,000 
Not 
.va i lab le  
Not 
v a i l a b l e  
To ta l  
Temp. 
(OR) 
95 to 
mbient 
10-1110 
25-1135 
o 1160 
0 9000 
~~ 
Mass 
Flow 
Rate 
: lb/sec)  
lo 450 
,000 (rad 
lnly) 
00 (ram 
.xhaus t) 
:o 584 
'0 480 
0 100 
- 
Page 
- 
1-t 
1-12 
1-3( 
1-32 
1-1( 
x i v  
B.2. SEA LEVEL STATIC THRUST  STANDS (Government Owned) 
Organization 
Location 
F a c i l i t y  Name 
GOVERNIENT OUNED 
SAPL 
I r ight-Pat terson  Air  
rorce Base, Ohio 
;ea Level Engine Test 
:el l  No. C 
rFJXC 
rdwards, Ca l i fo rn ia  
lor izonta l  Thrus t  
k a n d  F a c i l i t y  
laval Air  Test Center 
'atuxent River,  
faryland 
;ea Level Engine 
Chrust Stand 
Wpe of F a c i l i t y  
Znclosed, sea 
Level s ta t ic  t e s t  
:ell 
)pen air, sea 
Level static 
zomplete a i r c r a f t  
thms t s t m d  
)pen air, sea 
l eve l  static 
Eloa t ing  thrus t  
stand,  complete 
s i r c r a f  t 
Test Sect ion 
S ize  
(Dimensions 
in f e e t )  
45Nx51H 
(Test cell) 
Thrust 
feasuring 
iapacity 
O b f )  
20,000 
125,000 
40,000 
To ta l  
Temp. 
(OR) 
Ambient 
Ambient 
Ambient 
Mass 
Flow 
Rate 
: lb/sec)  
- 
- 
- 
'age 
B.2. SEA LEVEL  STATIC  THRUST  STANDS (Industrv Owned) 
Organization 
Location 
F a c i l i t y  Name 
INDUSTRY OWNED 
AiResearch Effg. Co. 
Torrance,   Cal i fornia  
Engine Test  Faci l i ty  
(Torrance Si te  B) 
Al l i son  
Indianapol i s ,   Ind iana  
Sea Level Test Cell 
No. 1 
AVCO Lycoming Div. 
Stratford,   Connecticut 
Ambient Tes t  Cell 
T-14 h Tempered Air 
Test Cell D-4 
Boeing Company 
Boardman, Oregon 
Boardman Engine Test 
S i t e  
Boeing Company 
Marysville, Washingtor 
Tulalip Engine Test 
S i t e  
Boeing Company 
Nichita,  Kansas 
Furbojet/Turbofan 
Engine Test Stand 
Curtiss-Wright Corp. 
iqoodridge, New Je r sey  
Sea Level Test  Cell 
go. 14x38 
k n e r a l  Dynamics 
Convair Division 
San Diego, Ca l i fo rn ia  
Sea Level Engine Test 
:ells Nos. 4 ti 5 
:eneral Dynamics 
?o r t  Worth Division 
? o r t  Worth, Texas 
?repulsion Systems 
rest Stand 
:eneral Electric Co. 
?eebles ,  Ohio 
b o u s t i c   F a c i l i t y  
[ S i t e  IV-D) 
k n e r a l  Electric Co. 
'eebles, Ohio 
kosswind h Anti-Icing 
? a c i l i t y  
Type of Fac i l i t !  
Enclosed, sea 
l e v e l  s ta t ic  tesl 
c e l l  
Enclosed, sea 
l e v e l  s ta t ic  test 
c e l l  
Enclosed, sea 
l e v e l  test  cell 
v i th   o r   w i thou t  
ram air 
3pen air, sea 
l eve l  s ta t ic  test 
stands (B-1, B-2 
md  B-3) 
3pen a i r ,  sea 
l eve l  s ta t ic  t e s t  
Stands (T-1 h T-2 
)pen air ,  sea 
level s ta t ic  t e s t  
tand 
h c l o s e d  , sea 
Level static test 
:ell 
h c l o s e d ,  sea 
Level s ta t ic  test 
:ells 
h c l o s e d ,  sea 
.eve1 s ta t ic  test 
:ell h semi-open 
:est cel l  
)pen air, sea 
.eve1 s ta t ic  test 
i tand 
h t d o o r  test 
t and  wi th  c ros s -  
rind a i r  supply 
Tes t  Sec t ion  
S ize  
(Dimensions 
i n  feet) 
~ 
23Wx22Hx83L 
(Bellmouth 
diam: 3) 
18 diam x 48L 
(Tes t  ce l l )  
14Wx14Hx60L 
(Test cell)  
30Wx30Hx90L 
(Test cell)  
Not Avai lable  
20Wx32H 
(Tes t  ce l l )  
x v i  
Mach 
Range 
Thrust 
Measuring 
Capacity 
( lb f )  
~ 
10,000 
40 , 000 
10,000 
25,000 
:B-1 h B-2 
100,000 
03-21 
50,000 
IT-1 h T-2 
30,000 
50,000 
30,000 
20,000 
100,000 
(Thrust 
frame 
capaci ty)  
100,000 
(Thrust 
frame 
capaci ty)  
To ta l  
Temp. 
( O R )  
Ambient 
Ambient 
i20 to 59( 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Mass 
Flow 
Rate 
: lb/sec)  
- 
420 
:Induced: 
200+ 
:Induced: 
- 
- 
- 
300 
Induced) 
275 
Induced) 
- 
- 
- 
- 
2-2 
2- 
2-1 
2-1 
2-1 
2-1 
2-1 
2-2 
2-2 
2-2 
2-2 
6.2. SEA LEVEL  STATIC  THRUST  STANDS (Industry Ovmed) (Continued) 
Organization 
Location 
F a c i l i t y  Name 
INDUSTRY OWNED 
Zeneral Electric Co. 
Peebles , Ohio 
Endurance Test Stand 
Senera l  Elec t r ic  Co. 
Evendale, Ohio 
Static Sea Level Test 
Cell  No. 9 
3rumman Aerospace 
Corporation 
Long I s l and ,  Net7 York 
Engine Test F a c i l i t y  
LTV Aerospace Corp. 
Dallas , Texas 
Sea Level Engine Test 
Cell No. 3 
Lockheed-Georgia Co. 
Lhrietta, Georgia 
Sea Level Engine Test 
Stand No. 1 
North American Rock- 
well/Columbus  Div. . 
Columbus , Ohio 
Sea Level Engine Test 
Cell 
North American Rock- 
vell / los Angeles Div. 
Santa Susana, Calif. 
Propulsion Systems 
Test F a c i l i t y  
Northrop Corporation 
Hawthorne, Ca l i f .  
Engine Test Cell 
United Aircraf t  Corp. 
E. Hartford,  Conn. 
Sea Level Engine Test 
Stand No. X-8 
United Aircraf t  Corp. 
E. Hartford,  Conn. 
Sea Level Outdoor 
Test Stand No.  X-314 
Uni ted  Aircraf t  Corp. 
FJindsor  Locks, Conn. 
X-308 Outdoor Test 
Stand Acoustical  
Research 
Type o f  F a c i l i t y  
)pen a i r ,  sea 
level  static 
:est s t and  
h c l o s e d  , sea 
Level s ta t ic  t e s t  
:ell 
Znclosed , sea 
level  s ta t ic  t e s t  
:ell 
%closed, sea 
l eve l  s tatic t e s t  
:ell 
)pen a i r ,  sea 
l eve l  s ta t ic  test 
5 tand 
Enclosed, sea 
Level s ta t ic  test 
-ell 
Sea l e v e l  static 
test s t ands  
Enclosed, sea 
l e v e l  s tatic test 
c e l l  
Enclosed , sea 
l e v e l  s tatic tesI 
c e l l   w i t h   h e a t e d  
air 
Open a i r ,  sea 
l e v e l  s tatic tesi 
s tand 
Open air, sea 
l e v e l  s tatic test 
s tand 
Test Sect ion 
Size 
(Dimensions 
i n   f e e t )  
- 
20Wx20H 
(Test cell)  
1 5 ~ ~ 3 5 ~  
(Test cell)  
3 2 ~ 6 1 ~ 4 ~  
(Test cell) 
- 
521.k22Hx7OL 
(Test c e l l )  
Not Available 
30tJxl9J3xlOOL 
( T e s t  c e l l )  
33iaJx33H 
I n l e t  Length: 
55 
(Tes t  cell)  
- 
- 
x v i i  
Thrust  
4easuring 
%paci ty  
Ubf)  
100,000 
(Thrust 
frame 
capaci ty)  
100,000 
(Thrust 
frame 
capaci ty)  
50,000 
50,000 
60,000 
50,000 
60,000 
20,000 
75,000 
100,000 
(Thrust 
frame 
capacity:  
- 
Total. 
Temp. 
(OR) 
Ambient 
To 610 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
To 580 
Ambient 
Ambient 
Nass 
Flow 
Rate 
( lb/sec)  
- 
2500 
Induced) 
2000 
[Indpced) 
- 
- 
- 
'age 
- 
2-21 
2-3t 
2-32 
2-31 
2-3L 
2-4( 
2-4: 
2-44 
2-41 
2-41 
2-5 1 
B.3. SEA LEVEL  TEST  CELLS WITH RAM A I R  (Government & Indus t ry  Owned) 
Organizat ion 
Locat ion 
F a c i l i t y  Name 
GOVERNMEm OWNED 
kir Force-Marquardt 
J e t   Labora to r i e s  
Van Nuys, Ca l i fo rn ia  
F u l l  Scale Sea Level 
:ell No. 3 
gaval Air Propuls ion 
rest Center 
Crenton, New Je r sey  
bgine  Sea  Level  Tes t  
:ell F a c i l i t i e s  
(0. 1 W  and 2W 
Irdnance Aerophysics 
a b o r a t o r y  
Ia inger f ie ld ,  .Texas 
;ea Level Test  Cell 
JO. 1 
INDUSTRY OWNED 
WCO Lycoming Mv. 
Stratford,  Connecticut 
h b i e n t  T e s t  Cell 
C-14 and Tempered 
U r  T e s t  611D-4 
k n e r a l  E l e c t r i c  Co. 
Wendale,  Ohio 
tam Test  Cell No. 38 
rnited Aircraft Corp. 
I. Har t ford,  Conn. 
Lamjet Connected Pipe 
:est F a c i l i t y  
ln i ted  Aircraf t  Corp. 
lest Palm Beach, Fla. 
lea Level Jet Tes t  
ltand No. A-1 
1 Type F a c i l i t y  
Enclosed, sea 
l e v e l  test cel l  
(Free jet o r  
d i r ec t  connec t )  
Enclosed, sea 
l e v e l  test cells 
Enclosed, sea 
l e v e l  test cel l  
Enclosed, sea 
l e v e l  wlambient 
ram; o r  tempered 
a i r  
Enclosed, sea 
l e v e l  test cell 
wi th  o r  w i thou t  
ram a i r  
Enclosed sea 
l e v e l  test cell  
open air, sea 
l e v e l  s tatic 
test s tand  wi th  
a l t i t u d e  
capab i l i t y  
(Direct connect) 
Tes t  Sec t ion  
S ize  
(Dimensions 
i n   f e e t )  
1OWx8Hx4OL 
(Free j e t  o r  
bellmouth diam. 
t o  2.67 f t )  
23Wx14Hx56L 
13.8Ikl4Hx25.3L 
(Test cell)  
14xl4x60L 
20wx19H 
(Test cell)  
?ax. engine mode 
liameter: 1.25 
5 diameter 
(Test cell) 
Mach 
Range 
To 3 
To .9 
Not 
wa i l ab le  
Not 
tvai lable  
0-3.2 
Not 
v a i l a b l e  
To 3.2 
Thrust  
Measurinl 
Capacit: 
(1bf 1 
90,000 
20,000 
60,000 
10 , 000 
75,000 
(Thrust 
frame 
capac i ty  
Not 
h a i l a b l e  
60,000 
To ta l  
Temp. 
(OR) 
To 1260 
395-680 
ro 1060 
520-590 
co 1210 
Co 1600 
:o 1460 
Mass 
Flow 
Rate 
( lb / sec]  
'0 1100 
'0 350 
o 300 
28 (Tem- 
pered) 
400 
Ram a i r )  
1200 
Induced) 
10-200 
co 265 
- 
'age 
3- 
3-1 
3-1 
- 
- 
2-1( 
3-2 
3-1C 
3-12 
x v i i i  
. B.4. PROPULSION WIND TUNNELS (Government & Indus t ry  Otmc 
Organization 
Location 
F a c i l i t y  Name 
GOVERIGIENT orma  
E D C  
lrnold Air Force 
station, Tennessee 
?repulsion Wind 
runnel - 16T 
E D C  
Lrnold Air Force 
station, Tennessee 
?repulsion Wind 
runnel - 16s  
?ASA L e w i s  
:leveland, Ohio 
Supersonic Wind Tunne; 
WSA Levis 
:leveland,  Ohio 
3-Foot by 6-Foot 
Supersonic Wind Tunne: 
gASA Lewis 
?lumbrook S ta t ion ;  
jandusky , Ohio 
lypersonic Tunnel 
Fac i l i t y  
LO-Foot by 10-Foot 
s n e r a l  Applied 
Science Laboratory 
Vestbury, L.I.,  N.Y. 
High Temperature 
Combus t i o n  Tunnel 
General Applied 
Science Laboratory 
L,!estbury, L . I . ,  N.Y. 
Pebble-Bed Heated 
Air B1ovdor.m !End 
Tunnel 
T y p e - o f   F a c i l i t ,  
Closed-circuit ,  
s ing le- re turn ,  
var iab le  dens i ty :  
continuous flow 
Closed-circuit ,  
s ing le- re turn ,  
va r i ab le  dens i ty ,  
continuous flow 
Closed o r  open 
c i r c u i t ,  v a r i a b l t  
dens i ty ,  
continuous flow 
Closed o r  open 
c i r c u i t ,  
continuous flow 
High temperature,  
blowdown (Free 
j e t   o r   d i r e c t  
connect) 
High temperature 
blowdotm (Free 
j e t  o r   d i r e c t  
connect) 
High t'emperature 
blowdown (Free 
je t  o r  d i r e c t  
connect) 
Test  Sect ion 
S i z e  
(Dimensions 
i n  f e e t )  
.61*7xl6Hx40L 
.6\lxl6Hx2OL 
o r  
10x10x40t 
Wx6Hx39t 
).5  diam. f r e e  
let nozz les  
7 n o z z l e s  s i z e s  
to 1.28x1.28 
7 n o z z l e  s i z e s  
to 2.29x2.29 
Hach 
Range 
2-1.6 
..5-4.75 
!-3.5 
8-2.1 
i,6,&7 
L.2-7.7 
L.6-8.4 
Thrus t  
leasuring 
Capacity 
( lb f )  
Not 
Lvailable 
Not 
Lvailable 
Not 
Lvailable 
Not 
Lvailable 
to ,000 
(Free jet: 
lo ,000 
[Direct 
:onnect) 
Not 
h a i l a b l e  
Not 
h a i l a b l e  
To t a l  
Temp. 
( O R )  
110-620 
i60-1110 
i00-785 
i00-700 
lo 4800 
Mass 
Flow 
Rate 
( lb /sec  
Not 
iva i l ab l  
Not 
Lvailabl 
Not 
Lvailabl 
Not 
i va i l ab l  
co 220 
ro 40 
ro 35 
- 
?age 
- 
4-2 
4-2 
4-1C 
4-12 
4 4  
I_ -
- 
4-1 
4-( 
C . l .  ALTITUDE TEST CELLS 
1-1 
AEDC AIRBREATHING ENGINE ALTITUDE  TEST  CELLS 
REPORTING  INSTALLATION:  STA US OF  FACILITY: Act ive 
Arnold  Engineering Development Center (AEDC)  COGNIZANT  ORGANIZATIONAL  COMPONENT: 
Arnold Air Force Stat ion,  
Tennessee 37389 
A i r  Force Systems Command I 
OTHER  SOURCES OF INFORMATION: 
Direc tor  of Test (AET) T e s t  F a c i l i t i e s  Handbook, AEDC 
LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
Phone:  (615)  455-2611, ex t  625 o r  645 8 th  Ed i t ion ,  December 1969 
I~FORMATION ON THE FOLLOWING FACILITIES: 
Airbreathing Propuls ion Test  Unit  
Propuls ion  Al t i tude  Tes t  Cells (T-2,  T-4, J-1, and  5-2) 
Propuls ion Research Test  Bed (R-ZB) 
IS SUBJECT  O SPECIAL  EXPORT  CONTROLS.  FURTHER  INFORMATION MAY BE OBTAINED FROM: 
A i r  Force Systems Command 
Arnold Engineering Development Center 
Arnold Air Force  Station,  Tennessee 37389 
1-2 

AIR FORCE  AERO  PROPULSION LABORATORY 
ALTITUDE  TEST  CELL NO. 1 
REPORTING INSTWATION: STATUS  OF FACILITY: Active 
Air Force Aero Propulsion Laboratory COGNIZANT ORGANIZATIONAL  COMPONENT: 
I Wright-Patterson Air Force Base Ohio  45433 I T e c h n i c a l  F a c i l i t i e s  D i v i s i o n  I 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
None AMPD 
Phone: (513) 255-4430 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  h a s  air  supply  and  exhaus te r  capac i ty  su i tab le  f o r  t e s t i n g  t u r b o j e t  
engines  (up t o  3000 l b  t h r u s t )  a t  h igh  a l t i tude  throughout  the  subsonic ,  t ransonic  and  low supersonic  
speed range. The o v e r a l l  f a c i l i t y  will cover Mach 1.5 between 15,000 and 50,000 f t  w i t h  t r u e  tempera- 
tu re  wi th in  th i s  enve lope .  The test cel l  is connected t o  a co ld  air supply system which will provide 
15  lb / sec  of air, a t  atmospheric  pressure,  a t  -65OF continuously. Air a t  100  ps i a  (20 l b l s e c ) ,  315 p s i a  
(7.5 lb l sec)  and  37  ps ia  (32  lb l sec)  is s u p p l i e d  t o  t h e  test cell. The test s e c t i o n  chamber is 1 0   f t  
i n  diameter by 17.3 f t  long.  Alt i tude exhaust  condi t ions are achieved using a system of 4 c e n t r i f u g a l  
pumps connected i n  p a r a l l e l   o r  series. 
ALTERNATE FACnITIES: An alternate a l t i t u d e  test cell i s  ava i lab le .  
TESTING  CAPABILITIES: This t u r b o j e t  a l t i t u d e  chamber is u s e d  t o  c o n d u c t  a l t i t u d e  c a l i b r a t i o n s ,  h i g h  
and low temperature  qual i f icat ion tests, a l t i t u d e  s t a r t i n g  tests, control  system evaluat ions,  engine 
s t a l l  tests and many o t h e r  i n v e s t i g a t i o n s .  
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
CONTRACTOR: Unknown LOCATION : 
ESTIMATED  REPLACEMENT VALUE $2,963K/cell COST  ( YPICAL 8 HOUR SHIFT): $1150 
CONSTRUCTION YEAR: N/A COST $1,519K/cell 
IMPROVEMENTS AND COSTS: Not Avai lable  
PLANS FOR FACILITY IMPROVEMENTS: None 
1-4 
SCHEMATIC r"""""""--""""""""""""" 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I (Not Available) 
I 
I"""""".""""""""""""""""I 
FACILITY PERFORMANCE  DATA 
0 4 8 12 16 20 24 28 32  36 
fiass Flaw Rate (Lb/Sec) 
Mach Range, with true 
temperature   s imulat ion:  1.5 
Total Temperature, with t r u e  
temperature  simulation (OR): Ambient t o  
To ta l   P re s su re   (p s i a )  : 14.7 t o  315 
Nass Flow Rate  ( lb/sec):  Up t o  32 
Maximum Run Time: Continuous 
Maximum A l t i t u d e  (feet) : 50,000 
Maximum Engine Thrust 
Measuring  Capabili ty  ( lbf)  : 3000 
395 
I ENGINE FUEL SUPPLY  CAPABILITY 
Fuel Type Pressure Storage Capacity Del ivery Temperature Range 
(psis) (OF) (lbm/hr) 
Hydrocarbons Ambient 800,000 ga l lons  
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AIR FORCE AERO PROPULSION  LABOMTORY 
RAMJET  COMBUSTION AND VISCOUS MIXING FACILITIES 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Stand-by 
Air Force Aero Propulsion Laboratory COGNIZANT ORGANIZATIONAL COMPONENT: 
I Wright-Patterson Air Force Base Ohio  45433 I T e c h n i c a l  F a c i l i t i e s  D i v i s i o n  
OTHER SOURCES  OF  INFORMATION:  MCAL  OFFICE TO CONTACT FOR INFORMATION: 
None APMD 
Phone:  (513) 255-4430 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: The two facilities descr ibed  here in  are serviced by the same compressed a i r  and 
exhauster  systems.  Therefore,   they are combined for   purposes   o f   descr ip t ion .  Both f a c i l i t i e s  c o n s i s t  
of test cell areas which are b a s i c a l l y  similar w i t h  c e r t a i n  u t i l i t i e s  and se rv ices  supp l i ed  to  them. 
Al t i tude  exhaus t  condi t ions  are achieved with a system of 4 cen t r i fuga l  pumps connected i n   p a r a l l e l  o r  
series. 
TESTING  CAPABILITIES: E i t h e r  f a c i l i t y  c a n  b e  o p e r a t e d  i n  t h e  free j e t  o r  d i r e c t  c o n n e c t  mode and they 
can be uti l ized for various specialized purposes,  depending upon what equipment is added. No d a t a  
acquis i t ion systems are included as p a r t  o f  t h e s e  facilities. 
NOTE: Cost   History  for   the  Viscous  Mixing  Faci l i ty  is as fol lows:   Construct ion Year: 1943; 
Cost,  $869,000;  Contractor: Unknown; Estimated  Replacement  Value:  $1,855,800;  Average  Estimated 
Cost  for  Faci l i ty  Operat ion (Typical  8 Hour S h i f t ) :  $900. 
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST  ( YPICAL 8 HOUR SHIFT): $900 
CONSTRUCTION  YEAR: 1961 COST $1,137,850 
IMPROVEMENTS AND COSTS: (1961)  Equipment  modification,  Cost,  $195,849. 
CONTRACTOR: L. E. Stevens LOCATION: Newport,  Kentucky 
ESTIMATED  REPLACEMENT  VALUE $2,321,600 
PLANS FOR FACILITY  IMPROVEMENTS: None. 
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FACILITY  PERFORMANCE  DATA 
(Not Available) 
Pass Flu# Rate (Lb/Sec) 
(Both F a c i l i t i e s )  
Compressed Air 
Tota l  Pressure  (ps i a ) :  52 t o  315 
Mass Flow Rate ( lb/sec)  : 7.5 t o  32 
Ref r ige ra t ed  Air 
To tal Pressure : Ambient 
To t a l  Temperature: 380 ' 
Mass Flow Rate ( lb/sec) :   15 
Nominal Flow 
Duration (sec) : Continuous 
A l t i t u d e   ( f e e t ) :  55,000 C! 3 l b / s e c  
10,000 C! 80 Ib / sec  
(Viscous Mixing F a c i l i t y  
Only w/Air Heater) 
To ta l  P res su re  (ps i a ) :  315 
Total Temperature ( O R ) :  up t o  1660 
Mass Flov Rate ( lb/sec) :  .3  t o  20 
NOTE: The A i r  Heater is l i m i t e d  t o  1460"R 
ou t l e t  t empera tu re  a t  air pres su res  
exceeding 100 psi. 
I Fuel Type 
ENGINE FUEL SUPPLY  CAPABILITY 
Storage  Capacity Pressure Delivery I Temper;:;? Range 
(psis) ( lbm/hr)  
ALLISON  ALTITUDE  TEST CELL NO. 1 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Allison Division of General Motors COGNIZANT  ORGANIZATIONAL  COMPONENT: 
P.O.  Box 894 
Indianapol i s ,   Ind iana  46206 
SOURCES O F  INFORMATION: 
Allison Brochure, "Research and Development 
LOCAL OFFICE TO  CONTACT FOR INFORMATION: 
Phone : (317) 243-5155 F a c i l i t i e s " ,  March 1968. 
Mr. J. S. Brody,  Chief  Test  Engineer 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: Th i s  d i r ec t  connec t  a l t i t ude  test cell  has  a test s e c t i o n  1 8  f e e t  i n  d i a m e t e r  by 
68 feet i n  l e n g t h .  The f a c i l i t y  is designed to provide measured, ram a i r f l o w  t o  450 lbfsec  wi th  pressure  
and temperature control to  the  eng ine  in l e t .  An exhaust system with a capac i ty  in  excess  of 1,000,000 
cfm is a v a i l a b l e  f o r  a l t i t u d e  s i m u l a t i o n  up to approximately 50,000 feet. 
OTHER FACILITIES: Another test c e l l  is a v a i l a b l e  w i t h  i d e n t i c a l  test sect ion dimensions as the  subjec t  
test cell which provides the same ram ai r f low condi t ions  but  does  not  have  the  a l t i tude  s imula t ion  
capab i l i t y .  
TESTING  CAPABILITIES: The ram-air s y s t e m  f o r  t h i s  test cell is designed t o  accommodate r ap id  t r ans i en t s  
in  engine operat ion while  maintaining constant  inlet  temperature .  While ope ra t ing  a t  a l t i t ude  cond i -  
t i o n s ,  aircraft l u b r i c a t i o n  and fuel systems can be evaluated. Refrigerated a i r  condi t ions provide 
capab i l i t y  fo r  demons t r a t ion  o f  eng ine  s t a r t i ng  a t  sea l e v e l  and a l t i t u d e  a t  reduced temperatures. Engine 
a n t i - i c i n g  c a p a b i l i t y  and accelerat ion can also be demonstrated a t  these temperatures .  
Fac i l i ty - ins ta l led  ins t rumenta t ion  moni tors  test conditions and engine functions and includes provisions 
f o r  automated recording. Computer f a c i l i t i e s  are used  for  on- l ine  da ta  reduct ion .  
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT) : Not Avai lable  
CONSTRUCTION  YEAR:  ST $ 
IMPROVEMENTS AND COSTS: Not Available 
CONTRACTOR: 
ESTIMATED  REPLACEMENT VALUE $ Not Available 
PLANS FOR FACILITY  IMPROVEMENTS: Not Avai lable  
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FACILITY PERFORMANCE  DATA 
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I I 
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I I 
Facili ty Operating Envelope I I 
I I Range : 
Not Avai lable  
(Not Avai lable)  
I Tota l  Tempera ture ,  wi th  t rue  
I 
I temperature   s imulat ion (OR): 395 
I Tota l   Pressure   (ps ia )  : Not Avai lable  
I Mass Flow Rate   ( lb/sec) :  450 
I EIaximum Al t i t ude  (feet): 50,000 
I 
I I 
I I Maximum  Run Time: continuous 
I Maximum Engine Thrust 
I Measuring  Capabili ty (lbf): 30,000 
! 
I 
I 
I 
I I - 
ENGINE FLTEL SUPPLY  CAPABILITY 
Fuel Type Storage Capacity 
S torage  Pressure  
(OF) (lbm/hr) (psis) 
Temperature Range Del ivery 
Hydrocarbons Not Avai lable  30,000 Not Avai lable  Not Avai lable  
48,000 ( r ehea t  
burner  fue l  f low)  
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APPLIED PHPSICS LABORATORY  PROPULSION RESEARCH LABORATORY 
(Scaggsvi l le ,  Howard County, Maryland) 
REPORTING INSTALLATION: STATUS  OF FACILITY: Active 
Applied Physics Laboratory COGNIZANT ORGANIZATIONAL  COMPONENT: 
Johns Hopkins University 
8621 Georgia Avenue 
I Aeronautics  Division 
Silver  Spring,  Maryland 20910 
Brochure, "The JHU/APL Propulsion Research 
Scaggsville, Maryland Laboratory" 
PRL Office, Howard County Laboratory 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
Phone:  (301) 953-7100. e x t  2411 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: The Propulsion Research Laboratory (PRL) is designed to  conduct  experimental  
work on hypersonic  a i rbrea th ing  propuls ion  and  re -en t ry  s tud ies .  It is o f  the  b lowdm type ,  p rov id ing  
air at  appropriate  temperatures  and p r e s s u r e s  t o  simulate f l igh t  cond i t ions  co r rec t ly  ove r  a wide 
range of Mach numbers. The f a c i l i t y  p r o v i d e s  six test cells, f o u r  o f  h i c h  (Nos. 1, 2 ,  3 h 4), are of 
explosion resistant reinforced concrete  construct ion.  These cells veasure 40 f e e t  l o n g  by 12  fee t  wide  
by 10 fee t  h igh .  The remaining two test cells, one ' l a rge r  (No. 5) and  one smaller (No. 61, are no t  as 
s t rongly  cons t ruc ted  and are used  for  less hazardous tests. Var ious  f ree- je t  p ropuls ion  tunnels are 
a v a i l a b l e  within t h e  test cells. I n - o r d e r - o f  size, t h e s e  are a variable-Mach number, free-jet tunnel 
us ing  in te rchangeable  throa t  sec t ions  (Mach 7 and 10  th roa t s  ava i l ab le )  u sed  wi th  arc h e a t e r s ,  a Mach 5 
tunnel used with a s to rage  hea te r ,  and  Mach 6 and Mach 2 free-jet ab la t ion  tunnels  used  wi th  a rc  hea ters .  
The d i r ec t  connec t  mode is p o s s i b l e  also t o  ex tend  the f l i g h t  s i m u l a t i o n  c a p a b i l i t y .  The f a c i l i t y  
s t o r e s  56,000 l b s  o f  a i r  at  3000 p s i  which can be used a t  t h e  test cells i n  t h e  blowdown mode at 
p re s su res  up t o  n e a r l y  3000 p s i  and mass flows up t o  1 0 0  l b s / s e c .  A smaller air s u p p l y  s t o r e s  a i r  a t  
10,000 p s i  f o r  u s e  at  t h e  test c e l l s  at  p res su res  up t o  6000 ps i .  The process  a i r  can be  hea ted  by a 
v a r i e t y  of hea te r s :  a s torage-type heater  using a s t a i n l e s s  steel matrix provides temperatures up t o  
2160°R, wh i l e  a v i t i a t e d  air topp ing  hea te r  boos t s  t h i s  t empera tu re  to  3500OR; 1 0  Mw arc h e a t e r s  are 
a v a i l a b l e  f o r  a higher temperature regime,ranging up to about 9000'R. 
TESTING  CAPABILITIES: The PRL is used pr imari ly  as an advanced research and development tool, as opposed 
to  ope ra t ions  such  as r o u t i n e  e n g i n e  q u a l i f i c a t i o n  tests or q u a l i t y  c o n t r o l  tests. The six test c e l l s  
are des igned  fo r  t e s t ing  advanced supersonic combustors, scale models  of  a i rbreathing or hybrid-rocket 
eng ines ,  fue l  i n j ec t ion  and igni t ion models ,  and o t h e r  components. The test set ups,  including propul- 
sion tunnels and arc h e a t e r s ,  are i n s t a l l e d  i n  t h e  test cells i n  accordance with the requirements  for  
t h e  i n d i v i d u a l  t e s t i n g  programs. 
A new state-of- the-ar t  instrumentat ion and control  system has been instal led which w i l l  l o g  d a t a  a t  t h e  
rate of 30,000 samples/sec using 54 wide band channels plus 128 narrow band channels ,  and provide both 
manual and programmed c o n t r o l  o f  100 open-loop and 128 closed-loop control lines. Shadowgraph and 
Schl ie ren  appara tus  is a v a i l a b l e  €or f low v isua l iza t ion .  
* Note Below: The c o s t  h i s t o r y  is for the complete Propulsion Research Laboratory,including 6 test 
cells. 
* Note Below: Does n o t  i n c l u d e  $2,523,000 worth of surplus equipment furnished to the contractor 01: 
i n s t a l l e d  after i n i t i a l  c o n s t r u c t i o n .  The f i v e  acres of land on which the  PRL is b u i l t  
is p a r t  of t h e  365 acre APL site owned by JW, and its va lue  is no t  i nc luded .  
FACILITY COST  HISTORY * 
AVERAGE ESTIMATED  OPERATING 
IbPROVEMENTS AND COSTS: (1963) Tes t  Cell 5, c o s t  $140,450;  (1966) 2000 p s i  c o o l i n g  water system, 
-: Wiliam T. Lyons, Inc.  LOCATION: Baltimore,  Maryland 
ESTIMATED  REPLACEMENT  VALUE $6,588,850 COST (TIPICAL 8 HOUR SHIFT): $2000 
CONSTRUCTION YEAR: 1961 COST $2,370,000 ** 
Cost  $242,000; (1961-69) Miscellaneous  improvements  and  surplus  equipment,  Cost  $1,249,000. 
Cost $34,000; (1966) Control Building extension, Cost $30,000; (1969) New instrument and control  system, 
PLANS  FOR  FACILITY  IMPROVEMENTS: Modify Test  C e l l  5 to  p rov ide  fu l l - sca l e  free jet hypersonic engine 
t e s t ing .  Double the f low capaci ty  of  the vacuum system. 
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SCHEMATIC 
4. Battery Building 
5. Compressor Building 
6. Test Cell No. 1 
7. Test  Cell No. 2 
8. Test  Cell No. 3N 
9. Test Cell No. 3 
10. Test  Cell No. 4 
12. Htgh Pressure Water  Area 19. Steam Acwmulata 
11. Setup Building 
13. Work Area 20. Cooling Tower 
14. Electrical Substatlon 21. Insbumentation LabMatMy 
15. Arc Stabilizing lnducta 22. Gas Bottle Storage 
16. H e a t e r  In Trench 23. Special Fuel Staage 
26.2000 Psi Air Storage  Area, 24,400 Psi Ai 
17. Steam Ejector System  24. Special Fuel  Storae 
27.3000 Psi AC Storage  Area, 5150 Psi AC 
18. Spray  Pond 25. Dryer Shed 
28.10,OOO Psi  Air Stmge Area, 7300 Psi  Air 
29.10,OOO Psi Compressa Building 
FACILITY PERFORMANCE DATA 
Mach Numher 
Mach Range: 
Total Temperature, with true 
temperature simulation (OR) : 
Storage air-heater :  
V i t i a t e d  air boost:  
Total Temperature (OR) 
1 0  MW arc-heater:  
Total  Pressure (psia)  : 
Mass Flow Rate (lb/sec):  
Maximum A l t i t u d e  (feet): 
Nominal Flow Duration (sec):  
Maximum Engine Thrust 
Measuring Capabili ty (lbf):  
1 t o  1 0  
1700 
3500 
9000 
Up t o  6000 
100 
200,000 
1 0 0  t o  240 
Not Appli- 
a b l e  
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
Hydrocarbons 
As r e q .  f o r  test AS r eq .  fo r  test AS r e q .   f o r  test 1 As req.  for test Hydrogen, o the r s  as As r e q .  f o r  test As r eq .  fo r  test As r eq .   fo r  test As r eq .   fo r  test Borane Mixtures 
As r eq .  fo r  test As r eq .  fo r  test As r eq .  fo r  test As r e q .  f o r  test 
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GE ALTITUDE TEST CELL NO. 43 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
General Electric Company 
Test Fac i l i t i e s  Eng inee r ing  Cincinnat i ,  Ohio  45215 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
Evendale, Ohio 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
None Tes t  Fac i l i t i e s  Eng inee r ing  
Phone:  (513) 243-4964 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: A l t i t u d e  Test Cell No. 43 is p a r t  o f  a complex of two main b u i l d i n g s  o r  s t r u c -  
tures ,  one housing two test chambers (Nos. 43  and  44)  and  the i r  respec t ive  cont ro l  rooms,  and t h e  o t h e r  
housing the air circulating machinery and their  prime movers.  The test cells are l a r g e  welded steel 
"walk in" test chambers 17 f t  i n  diam and 56 f t  long, provided with 30 f t  access doors  tha t  retract i n t o  
t h e  f l o o r  f o r  ease i n  e n g i n e  i n s t a l l a t i o n ,  and a l s o  with man doors  for  access when t h e  main doors are 
closed.  The air circulat ing machinery is comprised of t h ree  va r i ab le  speed ,  va r i ab le  ou tpu t  modular 
uni ts ,  each made up of an 17,000 hp LMl500 i n d u s t r i a l  g a s  t u r b i n e  d r i v e ,  a n d  two 10-stage axial  f low 
compressors. Each module is capable  of  del iver ing 200 lb /sec  of  f low at  45 p s i a  when used as a ram air  
supply, and will p u l l  330,000 scfmwhen used i n   t h e  exhaust mode to  produce reduced pressure condi t ions.  
These modules are connected through six-foot diam piping to a s ingle  32,000 hp synchronous motor driven 
compressor, which has 300 lb f sec  f low capac i ty  i n  ram mode, and 250,000 scfm capac i ty  in  the  exhaus t  
mode. Add i t iona l  ex i s t ing  p l an t  capac i ty  is a l s o  t i e d  t o  t h i s  new f a c i l i t y  c o n t r i b u t i n g  a n o t h e r  1 0 0  l b /  
sec of ram flow.  Al toge ther ,  the  to ta l  capac i ty  adds  up t o  1000 l b / s e c  o n  ram o r  approximately ~ , o o o , ~ o o  
scfm i n  the exhaust  mode. When both modes are used  toge the r ,  t ha t  i s  i n  ''ram" plus "exhaust", the capac- 
i t y  is 400 l b / s e c  ram and  1,000,000 scfm exhaust. Other major items include: (1) An a i r  cooler used to  
cool compressor discharge air, removing the  hea t  of  compress ion  both  for  ram mode and fo r  coo l ing  between 
s t ages  o f  t he  new compressor modules and the existing 32,000 hp compressor when i n  two s tage exhaust  
mode; and (2) A 300 mi l l i on  B tu  pe r  hour  d i r ec t  f i r ed  a i r  h e a t e r  t o  b o o s t  1000 lb / sec  o f  air from 300°F 
to 65a°F, ' u s i n g   e i t h e r   n a t u r a l   g a s   o r   t h e  Jp f u e l s .  
ALTERNATE FACILITIES: As noted  above, an alternate f a c i l i t y  (No. 44) is a v a i l a b l e ,  w i t h  c a p a b i l i t i e s  
i d e n t i c a l  t o  t h e  s u b j e c t  test cell. 
TESTING CAPABILITIES: The two test cells (Nos. 43 and 44) are operated from an adjacent  control  room 
serving both chambers and equipped with operating and display instrumentation similar to the sea l e v e l  
test cells. Each chamber is connected to the Building 500 Instrumentation Data Room, and has perfor- 
mance measurement  recording capabi l i t ies  of  392 temperatures, 400 pressures ,  10  f requencies  ( fue l  f low 
and speeds) ,  24 br idge channels ,  10 vibrat ion channels  and 21 l iquid pressure channels .  The Automatic 
Data Handling (ADB) equipment  has  the  capabi l i ty  of  record ing  t rans ien t  da ta ;  up t o  400 analog channels 
can be recprded a t  speeds from 200 t o  10,000 channels per second. Engine performance data and engine 
"flying" conditions are a v a i l b l e  w i t h i n  t h r e e  m i n u t e s  a f t e r  t h e  i n i t i a t i o n  of a normal ADH reading. 
OTHER SERVICES: Dry air is provided a t  100  ps i ;  Water, 4000 gal/min; Electrical power: lOOV,  60 Hz; 
440V, 3 Phase; l l O V ,  400 Hz; 28 Vdc. 
FACILITY COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
CONTRACTOR:  LOCATION: 
EST1-E S Not Available . COST  ( YPICAL 8 HOUR SHIFT):  Not Avai lable  
CONSTRUCTION YEAR: 1968 COST $ 
IMPROVEMENTS AND COSTS: Not Avai lable  
I 
PLANS  FOR  FACILITY  IMPROVEMENTS: None 
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SCBEMATIC 
FACILITY PERFORMANCE DATA 
Total Cell Air Flaw (Lb/Sec) 
Mach Range: 
Total Temperature (OR): 
Direct f i r e d  a i r  hea te r :  
Shor t - te rm  re f r igera ted  
a i r  (OR): 
Tota l   Pressure   (ps ia )  : 
Mass Flow Rate ( lb/sec) :  
Ram only: 
Ram plus  exhaust :  
Run Time: 
Maximum A l t i t u d e   ( f e e t )  : 
Maximum Engine Thrust 
up t o  3 
760 to  1110 
410 
5 t o  45 
1000 
400 
Continuous 
80,000 
Measuring Capabi l i ty  ( lbf)  : 100,000 
(Thrust frame capaci ty)  
I ENGINE FUEL SUPPLY  CAPABILITY I 
Fuel Type 
Pressure Storage Capacity Delivery Temperature Range 
( p s i 4  (OF) (%/hr) 
Hydrocarbons 
Pipe Line Natural  Gas 
Ambient 144,000 0-90 850,000 g a l  
( I n d u s t r i a l )  
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MARQUARDT  mTLL  SCALE  ALTITUDE  CELL NO. 8 
(Air Force-Marquardt Jet Laboratory,  V a n  Nuys) 
REPORTING  INSTAT..LATION:  T 
The Marquardt Corporation 
Van Nuys, Ca l i fo rn ia  91409 
Tes t  and F a c i l i t i e s  Department 16555 Saticoy Street  
COGNIZANT  ORGANIZATIONAL  COMPONENT: 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
Marquardt Publication MP 1487 Manager, Tes t  and F a c i l i t i e s  Department 
Phone: (213) 781-2121, ext 1203 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This a l t i t u d e  test c e l l  h a s  a test s e c t i o n  which is 14  feet i n  d i a m e t e r  by 
80 feet i n  l e n g t h  w i t h , a  3 0  f o o t  s i d e  o p e n i n g  d o o r .  The ang le  o f  a t t ack  capab i l i t y  is +20° t o  -10'. 
A v a r i e t y  o f  f r e e  je t  axisymmetric nozz les  or  d i rec t  connec t  be l lmouths  are a v a i l a b l e   f o r   p o s i t i o n i n g  
at  t h e  e n g i n e  i n l e t .  The ava i lab le  d iameter  s izes  range  from .58 t o  2.67 f e e t .  The test a i r  may be 
clean-air h e a t e d  o r  s e l e c t e d  f o r  v i t i a t e d  h e a t i n g  (by a SUE h e a t e r )  w i t h  oxygen replenishment  avai lable .  
The exhaust gases, which may be scrubbed, are ducted  to  cent r i fuga l  compressors  a t  up t o  250,000 CFM. 
Water f o r  t h e  c o o l i n g  o f  t h e  test item and exhaust gases is provided from a common i n d u s t r i a l  water 
system. 
ALTERNATE FACILITIES: An alternate a l t i t u d e  test cell (No. 2) is a v a i l a b l e  which can provide inlet  
t o t a l  c o n d i t i o n s  of 215 psia  and 5000'R wi th  true temperature Mach number s imulat ion from 1 t o  6. 
Tes t  Cell No. 2 is 1 2  f e e t  i n  d i a m e t e r  and 80 f e e t  l o n g  with an end opening door. 
TESTING  CAPABILITIES: This f a c i l i t y  can be  used  fo r  (1) complete engine testing or (2) engine compo- 
nen t s  and auxi l iary systems tes t ing.  Engine component tes t ing  can  be  provided  for  a f te rburners ,  
combustors, and compressors. Exhaust nozzles, inlets, and variable geometry control also may be  t e s t ed .  
Engine dynamic s imula t ion  is achieved by engine var iable  geometry control ,  engine fuel  control ,  or  f ree  
stream var i a t ion .  Al t h r e e  methods are con t ro l l ed  b y  r e m o t e  e l e c t r i c a l  o r  hydro-pneumatic systems. 
Shadowgraph, TV, and  mot ion  p i c tu re  f ac i l i t i e s  are a v a i l a b l e  f o r  f l o w  v i s u a l i z a t i o n .  
Both test c e l l s  (Nos. 2 h 8) are connected t o  a c e n t r a l  computer con t ro l l ed  d ig i t a l l ana log  da ta  acqu i -  
s i t ion system with 189 channels  of  data  (10K sampleslsec).  The data  reduct ion  and dynamic data  record-  
i n g  c a p a b i l i t i e s  are provided at  t h e  same loca t ion .  
- OTHER  SERVICES: Service a i r  is provided a t  125  ps ia  f rom a shop a i r  system; Hydraul ic  services ,  a t  
1000 ps ia  f rom a central  system. 
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
CONTRACTOR: A h E: Norman Engineering Company  LOCATION: Los  Angeles,  California 
ESTIMATED  REPLACEMENT  VALUE $3.000.000 COST  (TYPICAL 8 BOLR SUFI) :  $3570 ( F i r s t  S h i f t )  
CONSTRUCTION YEAR: 1956 COST $1,700,000 
CONSTRUCTION: Paul  W. Speer 
IMPROVEMENTS AND COSTS: (1960)  Boundary layer  bleed  system,  Cost  $85,000;  (1960)  High  pressure 
v i t ia ted  hea ter  sys tem,  Cos t  $100,000;  (1960) Storable  propel lant  system, Cost  $130,000;  (1968)  Data 
system (projected cost) ,  Cost $300,000. 
PLANS  FOR FACILITY IMPROVEMENTS: None 
Moffat t  and Nichol, Inc. 
1 I 
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SCHEMATIC 
Cooling bier 
Cell 
Test Facility 
Maintenance 
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FACILITY  PERFORMANCE  DATA 
Mach Range, w i t h  t r u e  
temperature simulation: 
Total  Temperature,  with true 
temperature simulation (OR): 
Total Temperature ( O R )  
V i t i a t e d  Air: 
Clean A i r :  
Tota l   Pressure   (ps ia )  : 
Mass Flow Rate ( lb /sec)  
Pressurized Air: 
Ind i r ec t  F i r ed  Air: 
V i t i a t e d  Air: 
Maximum Al t i t ude  ( f ee t ) :  
Max imum Run Time: 
Maximum Engine Thrust 
Measuring  Capabi l i ty   ( lbf)  : 
.8 t o  7.6 
5000 
5000 
920 
215 
800 
650 
130 
170,000 
Continuous 
100,000 
I ENGINE FUEL SUPPLY  CAPABILITY I 
Fuel Type 
I Hydrocarbons I 58,000 ga l lons  Cryogenic Hydrocarbons A v a i l a b l e   i n   p o r t a -  l 14.7 72,000 I Ambient I " 
Liquid Hydrogen 
lble tanks only. 
Avai lable  
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MARQUARDT SMALL SCALE  ALTITUDE  CELL NO. 7 
. (Air Force-Marquardt Jet Laboratory,  V a n  Nuys) 
REPORTING  INSTALLATION: STATUS  OF  ACILITY: Active 
The Marauardt CorDoration COGNIZANT  ORGANIZATIONAL  COMPONENT: 
16555 Sat icoy Street  
V a n  Nuys, C a l i f o r n i a  91409 
Tes t  and F a c i l i t i e s  Department 
OTHER SOURCES  OF  INFORMATION: LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
Marquardt Publication MP 1487 Manager, Tes t  and F a c i l i t i e s  Department 
Phone:  (213) 781-2121, ex t   1203 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This a l t i t u d e  test cell h a s  a test s e c t i o n  which is 6 feet i n  d i a m e t e r  by 30 f e e t  
in length.  Free je t  o r  d i r ec t  connec t  tests can be conducted or  the cell can be operated in t h e  sea 
l e v e l  mode. .The nozzle bellmouth exi t  diameter is 1 foo t .  The test air may be  hea ted  e i ther  th rough 
a tube and s h e l l  h e a t e r  o r  t h r o u g h  a s ing le  o r  mul t ip l e  sys t em of v i t i a t e d  (SUE) hea te r s .  The air sppply 
is ducted a t  600 p s i a  t o  t h e  cell through a 14-inch diameter air l ine  connec ted  to  the  600 p s i a  a i r  
s torage system. The exhaust  gases  may b e  c o l l e c t e d  at sea l e v e l  o r  at  subambient pressures in t h e  
Cell 2-8 exhaust system. An a i r - t o - a i r  e j e c t o r  is a l s o  provided to perform i n  series wi th  the  main 
exhaust system. Exhaust gas scrubbing and water cool ing is also provided. The m a x i m u m  exhaust flow rate 
is 250,000 cfm. 
TESTING  CAPABILITIES: This cell is used for the aerodynamic and combustion testing of small s c a l e  
modules o f  a i rb rea th ing  eng ines  and /o r  t he i r  components.  Engine  components t e s t i n g  can be accomplished 
f o r  combustors o r  inlets for  ramje t  engines .  
Engine dynamic simulation is  achieved by engine var iable  geometry control ,  engine fuel  control ,  or  
f r e e  s t r e a m  v a r i a t i o n .  All t h r e e  methods are control led by remote electrical o r  hydro-pneumatic systems. 
A TV system is a v a i l a b l e  f o r  test monitoring. 
The test cell is connected to a c e n t r a l  computer con t ro l l ed  d ig i t a l l ana log  da ta  acqu i s i t i on  sys t em wi th  
189 channels  of  data  (10K samples/sec). The d a t a  r e d u c t i o n  and  dynamic d a t a  r e c o r d i n g  c a p a b i l i t i e s  are 
provided a t  t h e  same loca t ion .  
OTHER SERVICES: Se rv ice  air is provided a t  125 psia  f rom a shop air system; Hydraul ic  services ,  a t  
1000 p s i a  from a central  system. 
7 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST (TYPICAL 8 HOUR SHIFT): $2960 ( F i r s t  S h i f t )  
CONTRACTOR: The Marquardt  Corporation LOCATION:  Van Nuys, Ca l i fo rn ia  
IEE'ROVEMENTS AND COSTS: (1962)  600 p s i  air system  connection,  Cost  $125,000;  (1968)  Gaseous  hydrogen 
connection,  Cost  $10,000;  (1968)  Gaseous oxygen connection,  Cost  $7000; (1967-69) V i t i a t e d  h e a t e r s  
(var ious configurat ions) ,  Cost  $70,000; (1969) Central  data  recording system connect ion,  Cost  $20,000. 
CONSTRUCTION YEAR: 1956 COST $160,000 
ESTIMATED  REPLACEMENT  VALUE $500,000 
PLANS  FOR FACILITl IMPROVEMENTS: None 
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SCIZEMATIC 
Test Facility 
Maintenance Compressors 
FACILITY  PERFONUNCE  DATA 
Ha& Range: Not Available 
Total Temperature ( O R )  
V i t i a t e d  Air: 5000 
Clean Air: 960 
Tota l   Pressure   (ps ia )  : 600 
Mass Flow Rate ( lb/sec) :  200 
Maximum A l t i t u d e   ( f e e t )  : Bot  Available 
Run Time: varies w/f low 
l.Iaximum Engine Thrust 
Measuring Capabi l i ty  ( lbf)  : 35,000 
Air Flo8 Rale (Lbfiec) 
ENGINE  FUEL SUPPLY CAPABILITY 
Fuel Type 
Receivers or por- 
Storage Capacity 
t a b l e  tanks fur-  
t e s t r e q u i r e m e n t s  
Storage Pressure 
(OF) (lbm/hr) (psis) 
Temperature Range Delivery 
Hydrocarbons 
Liquid Hydrogen 
Cryogenic Hydrocarbons n i shed  fo r  spec i f i c  
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NASA LEWIS  ALTITUDE  TEST  CELL NO. 1 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
NASA Lewis Research  Center COGNIZANT  ORGANIZATIONAL  MPONE : I 
I 
~~~ ~ ~ ~ 
21000 Brookpark Road 
Cleveland, Ohio 44135 I Airbreathing Engines Division, Propulsion Systems Laboratory 
OTHER SOURCES  OF  INFORMATION:  LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
NACA RM E55A04 - Turbojet Chief, Airbreathing Engines Divlsion 
Org Code: 9800 
Phone: (216) 433-4000, P X t  708 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This  is an a l t i t u d e  test f a c i l i t y  w i t h  test sect ion dimensions of  14  feet i n  
diameter by 24 f e e t  i n  length.  The exhaus t  sec t ion  measures  12  fee t  i n  diameter by 37 f e e t  i n  l e n g t h .  
A va r i e ty  o f  air  supply and conditioning devices are ava i lab le .  These include: (1) Combustion a i r  
compressors with a maximum capaci ty  of  450 l b / s e c  a t  45 psig;  (2)  a Booster Compressor with a capac i ty  
of 450 l b / s e c  a t  150 psig; (3) Three combustion air heaters ,  each of  which wil l  heat  air a t  1 2 5  l b l s e c  
from 40°F t o  600°F; and (4) An air ref r igera t ion  expans ion  turb ine  wi th  a 112 lb/sec capacity which 
can reduce air temperature by  100'F. Al t i tude  exhaus t  capac i ty  i s  2,200,000 CFM. Two p a r a l l e l  a i r  
dehydrator  uni ts  each can reduce air dryness  to  9 g r a i n s  H2O/lb air f o r  an air flow rate o f  1 2 5  l b l s e c  
at  45 p s i g  a t  40°F. A desiccant  type dryer  can reduce 155 lb/sec air  f low to  1 gra in  820/ lb  air. 
ALTERNATE FACILITIES: An alternate test cel l  (No. 2) is a v a i l a b l e  w i t h  i d e n t i c a l  c a p a b i l i t i e s  as those 
o f  t he  sub jec t  test cell. 
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is used t o  s u p p o r t  f u l l  s c a l e  t u r b o j e t  o r  ramjet eng ine  t e s t s  
under  s imulated al t i tude condi t ions with control led temperature  and pressure to  determine such charac-  
teristics as: Thrust,  fuel consumption, air flow, stall limits, blow-out limits, operating temperatures,  
a c c e l e r a t i o n  c h a r a c t e r i s t i c s ,  v i b r a t i o n  and s t a r t i n g  c h a r a c t e r i s t i c s .  
FACILITY  COST  HISTORY 
AVERAGE ESTIMATED OPERATING 
COST  (TYF'ICAL 8 BOUR SBIFT): Not Avai lable  - 
CONSTRUCTION YEAR: COST $ 
RQROVEMENTS AND COSTS: N d t  Avai lable  
CONTRACTOR: LOCATION: 
ESTIMATED  REPLACEMENT  VALUE $ Not Available 
PLANS FOR FACILITY  IMPROVEMENTS: 
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FACILITY PERFORMANCE DATA 
r""""""""""""- 9 
I 
Faci l i ty  Operat ing Envelope 
(Not Available) 
Mach Range, w i t h  t r u e  
temperature   s imulat ion:  Not Available 
Total  Temperature,  with 
true,  temperature simuiation 
(OR) : 
Total   Temperature ,   .v i t ia ted 
a i r  (OR) : 1060 
Hass Flow Rate ( lbm/sec) :  450 
Tota l   Pressure   (ps ia ) :   to  465 
. .  
Not Available 
I Maximum A l t i t u d e   ( f e e t ) :  Not Available 
I M a x i m u m  Run Time: Continuous 
I Maximum Engine Thrust 
I Measuring Capabili ty (lbf):  Not Available 
I 
I 
Fuel Type Storage Capacity 
Storage Pressure 
(psis) 
Del ivery  
(OF) ( lbm/hr)  
Temperature Range 
Not Available 
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NASA LEWIS ENGINE RESEARCH BUILDING 
REPORTING INSTALLATION: STATUS OF  ACILITY: Active 
NASA Lewis Research Center COGNIZANT ORGANIZATIONAL COMPONENT : 
21000 Brookpark Road 
Cleveland,  Ohio 44135 
Multi-Organizational Control 
For General Information, See Below 
OTHER  SOURCES  OF  INFORMATION: LOCAT., OFFICE To CONTACT  FOR  INFORMATION: 
NASA, "Technical Facil i t ies Catalog",  Vol.  I, 
NEB 8800.5, March 1967 
Chief ,  Fac i l i t i es  Opera t ions  Div is ion  
Org Code: 7300 
Phone: (216)  433-4000, e x t  250 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: The o r i g i n a l  Engine Research Building (Bldg 5) c o n s t r u c t e d  i n  1942 has subse- 
quent ly  been enlarged with the addition of :  (1) t h e  Compressor and Turbine Research F a c i l i t y  i n  1944 
(Bldg 23, West Wing), (2) the Exhauster Equipment Wing i n  1946 (Bldg 37, Northwest Wing), and (3) t he  
Southwest Wing Extension in 1947  (Bldg 38). The t o t a l  complex inc ludes  65 test c e l l s  of v a r i o u s  s i z e s  
w i t h  a l t i t u d e  c a p a b i l i t y .  The o r i g i n a l  Bldg 5 contains 54 test c e l l s .  
Bldg 23 contains 6 test cells, the  la rges t  o f  which  are 57 feet  wide by 20 f e e t  h i g h  b y  8 0  f e e t  i n  
length .  These  ce l l s  conta in  bed  p la tes ,  and  p ip ing  sys tems for  re f r igera ted  air, combustion a i r ,  and 
a l t i t ude  exhaus t .  
Bldg 37 conta ins  1 test c e l l  and 4 c e n t r i f u g a l  e x h a u s t e r s  which are pa r t  o f  t he  a l t i t ude  exhaus t  sys t em 
f o r  t h e  t o t a l  complex. 
Bldg 38 contains  4  a l t i tude test c e l l s ,  2 of which are 1 0  f e e t  i n  d i a m e t e r  b y  60 f e e t  i n  l e n g t h .  The 
cells conta in  p ip ing  sys tems for  re f r igera ted  air and exhaus t  hea te rs  for  la rge  combust ion  research  
equipment. 
The al t i tude exhaust  system contained in  Bldgs 5 and 37 includes the following exhaust compressors:  
(2) , 600 hp; (4), 1000 hp; (3), 2500 hp; and (1) , 4000 hp. These provide exhaust capacities a t  
50,000 f e e t  a l t i t u d e  of 48 l b l s e c  at  1.69 psia;  20,000 feet ,  105 lblsec a t  6.75 p s i a ;  and 10,000 f e e t ,  
87 l b l s e c  a t  10.1 psia .  The atmospheric  exhaust  system capabi l i t ies  are: (1) Center  Sect ion;  43K cfm 
a t  1.47 psia;  (2) Bldg 23; 166K cfm at  4.91 psia; and (3) SE and SW Wings; 1 1 K  cfm a t  1.47 psia. 
TESTING  CAPABILITIES: The Engine Research Building complex conducts tests on complete jet engines and 
Components such as compressors,  turbines,  compressor  and  turbine  components, and  combustion  devices.  Ion 
engine components are also included.  
OmER SERVICES: Serv ice  air: 3 compressors are a v a i l a b l e  which  can  provide air at 3.2 Ib / sec  a t  
125 Psig; Cooling (low pressure)  air, 50K CFM a t  27.5 ps i a ;  Dowtherm System, 14,000,000 Btulhr; and 
Steam, 100 psig. 
FACILITY  COST  HISTORY 
AVERAGE  ESTIMATED  OPERATING  CqNST UCTION YEAR: 1942-47 COST $9,033,000 
CONTRACTOR: LOCATION: 
IMPROVEMENTS h COSTS: Total  costs through 1967 are $14,236,000. 
M 
PLANS FOR FACILITY  IMPROVEMENTS: None. 
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,Building 23 
L B u i l d i n g  37 
FACILITY PERFORMANCE DATA 
Total Temperature (OR) 
Heated Air: 560 to 760 
Refrigerated Air: 480 @ 80 lb/sec 
Total Pressure (psia) : up to  465 
Mass  Flow Rate (lbjsec): 141 
Maximum Altitude  (feet) : 50,000 
Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability (lbf) : Not Available 
Mass Flow Rate (Lb/Sec) 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type 
Pressure Storage Capacity Delivery Temperature Range 
(psia) (OF) ( lbdhr)  
Not Available 
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NAVAL A I R  PROPULSION  TEST  CENTER 
ENGINE ALTITUDE  TEST  CELL  FACILITY NO. 3E 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Act ive 
Naval Air Propuls ion Test  Center  
Trenton, New J e r s e y  08628 
Aeronautical Turbine Department (NAPTC) P.O. Box 176 
COGNIZANT  ORGANIZATIONAL  COMPONENT: 
OTHER  SOURCES  OF  INFORMATION: 
Phone:  (609)  882-1414, e x t  239 F a c i l i t i e s   D e s c r i p t i o n " ;  (2) "Navy Tech. F a c i l i t y  
Aeronautical Turbine Department (1) NAPTC, "Aeronautical Turbine Department Test 
LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
m s t e r " .  NAVMATP-3999. 1968. 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This a l t i t u d e  test cel l  is ope ra t ed  in  the  con t inuous  mode us ing  d i r ec t  i n s t r eam 
a i r  hea te r s .  The cel l  test sect ion measures  17 feet  i n  diameter by 30 feet i n  l e n g t h .  A l t i t u d e  
exhaus t  condi t ions  are achieved using a system of variable speed centrifugal compressors and test c e l l  
d i f f u s e r s .  To e s t a b l i s h  t h e  f u l l  range of  temperatures ,  there  are two separate  heat  exchangers  
involved. One is a steam heater  capable  of  hea t ing  350 l b / s e c  a i r f l o w  t o  810'R. The second heater 
is a n  o i l  f i r e d  b o o s t  h e a t e r  c a p a b l e  o f  300 l b / s e c  a i r f l o w  a t  1 l l O " R  t h a t  can provide temperatures as 
high as 1660OR a t  lower ai r f lows.  The test cel l  would r equ i r e  mod i f i ca t ions  to  ope ra t e  beyond 1 l l O " R  
t o  t h e  1660"R l e v e l .  M a x i m u m  continuous exhaust temperature is 3960"R with a pressure range from 
.39 p s i a  t o  sea l e v e l .  The engine exhaust temperature i s  reduced t o  660"R by a waste h e a t  b o i l e r  t y p e  
exhaust gas cooler.  
ALTERNATE FACILITIES: Two a l t e r n a t e  test cells (Nos. 1 E  and 2E), similar t o  cell No. ?E kt s l i g h t l y  
sma l l e r ,  are a l so  ava i l ab le .  Tes t  s ec t ion  d imens ions  fo r  t he  two test cells are i d e n t i c a l  a t  14.5 
feet i n  d i a m e t e r  by 18  feet' i n  l e n g t h .  Maximum a i r f l o w  of  350 l b / s e c  i s  a t t a i n a b l e .  The t o t a l  
p ressure  range  is from .83 t o  29.5 ps i a  wh i l e  t he  to t a l  t empera tu re  r ange  is 395 t o  780°R with a 
m a x i m u m  al lowable engine exhaust  temperature  of 3960"R. 
TESTING  CAPABILITIES: This fac i l i t y  can  be  used  to  conduc t  ve r i f i ca t ion  o f  con t r ac to r ' s  gua ran tee  
points ,  determinat ion of  engines  operat ing envelopes,  es tabl ishment  of  t ransient  performance,  windmil l  
r e l i g h t  tests, high and low temperature  s tar t ing and operat ion,  water i n g e s t i o n  tests, engine  ic ing  
tests, and i n l e t  p r e s s u r e  d i s t o r t i o n  tests. Engine instrumentation is standardized with a l l  o t h e r  t e s t  
cells to  p rov ide  qu ick  d i sconnec t  coup l ings  to  mate with quick disconnect  panels  on the engine test 
s t a n d  i n  t h e  test cell. Tes t   ins t rumenta t ion   capabi l i ty  is provided  through  three  groupings: (1) 
General monitor instruments,  (2) Steady-state  instrumentat ion,  and (3)  Transient  instrumentat ion.  
The f a c i l i t y  i s  connected to  a central  on-l ine data  acquis i t ion and computat ion system with type-out  
capabi l i ty  and  a t a p e  s t o r a g e  of engine performance data. The f a c i l i t y  h a s  t h e  p o t e n t i a l  t o  b e  u s e d  
as an environmental chamber, and a small rocket  engine  test chamber of l imi ted  capac i ty .  
FACILITY COST  HISTORY 
AVERAGE  ESTIMATED  OPERATING  C NS RUCTION YEAR: 1962 COST  $6,12O,O Oir 
CONTRACTOR: 
IMPROVEMENTS AND COSTS: Not Avai lable  
6.487.000 
* Cost pertains t o  T e s t  Cell 3E only. 
PLANS  FOR FACILITY IMPROVEMENTS: Design work is being done to  increase the capaci ty  of  the engine 
exhaust gas ejector-diffuser which will increase a l t i t u d e  c a p a b i l i t y .  Design work is underway f o r  
p rov i s ion  o f  i nc reased  in l e t  p re s su re  capab i l i t y  fo r  h igh  ram tes t ing  of  fu ture  engines .  
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SCHEMATIC 
ALTITUDE  CHAMBER EXPLOSION PORTS EXPANSION TANK 
CONTROL ROOM TELESCOPING SECT10 
OF ALTITUDE 
EXHAUSTERS 
FACILITY PERFORMANCE  DATA 
Mach Range, w i t h  t r u e  
temperature  simulation: up t o  3.0 
Total Temperature, with 
t r u e  temp s imula t ion  (OR): 395 t o  1660 
Elass F l o ~  Rate (lb,/sec):  550 
Maximum Run Time: Continuous 
Tota l   Pressure   Ips ia )  : .83 t o  29.5 
M a x i m u m  A l t i t u d e   ( f e e t )  : 80,000 
Maximum Engine Thrust 
Measuring Capabi l i ty  ( lbf)  : 50,000 
I ENGINE  FUEL  SUPPLY  CAPABILITY I 
L 
Fuel Type Storage Capacity Storage Pressure Temperature Range Del ivery 
(psia)  (OR) (lbm/hr) 
Hydrocarbons -70 t o  +150 75 450K g a l  f o r  a l l  
test cells 
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NAVAL AIR PROPULSION  TEST  CENTER 
ENGINE  MULTIPTJRPOSE  TEST  CELL  FACILITY NO. 3W 
REPORTING INSTALLATION: STATUS OF FACILITY: Act ive 
Naval Air Prouulsion Test Center COGNIZANT ORGANIZATIONAL COMPONENT: 
P.O.  Box 176 
Trenton, New Je r sey  08628 I Aeronautical Turbine Department (NAPTC) 
OTHER SOURCES  OF  INFORMATION: 
Register",  NAVMAT P-3999, 1968. 
- Phone:  (609) 882-1414, ext  239 Fac i l i t i e s  Desc r ip t ion" ;  (2) "Navy Tech F a c i l i t i e s  
Aeronautical Turbine Department (1) NAPTC, "Aeronautical Turbine Department Test 
LOCAL  OFFICE TO CONTACT FOR  INFORMATION: 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This test c e l l ,  which was bui l t  to  provide  a l t i tude-envi ronmenta l  t es t ing  of  la rge  
turboprop engines, is 33 feet wide by 33 feet  high by 196 feet long. It is connected to the conditioned 
a i r  and exhauster systems. Capacity is shown i n  t h e  F a c i l i t y  P e r f o r m a n c e  D a t a  l i s t i n g  on the  oppos i te  
page. 
TESTING  CAPABILITIES: Th i s  f ac i l i t y  can  be  used  to  conduc t  ve r i f i ca t ion  o f  con t r ac to r ' s  gua ran tee  
poin ts ,  de te rmina t ion  of engine's  operating envelopes,  establishment of transient performance, windmill  
r e l i g h t  tests, high and low t empera tu re  s t a r t i ng  and o p e r a t i o n ,  i n l e t  p r e s s u r e  d i s t o r t i o n  t e s t s ,  and 
tests i n v o l v i n g  i n - f l i g h t  n a c e l l e  f i r e s .  Test ins t rumenta t ion  capabi l i ty  is provided  through  three 
groupings: (1) General  monitor  instruments, (2) Steady-state  instrumentation,  and  (3)  Transient  instru- 
mentation. Engine instrumentation is standardized with a l l  o t h e r  test c e l l s  t o  p r o v i d e  q u i c k  d i s c o n n e c t  
coupl ings to  mate with quick disconnect panels on the  engine  test s t a n d  i n  t h e  test c e l l .  
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
IMPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR: LOCATION : 
ESTIMATED  REPLACEMENT  VALUE $1,645,000 COST  (TYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION  YEAR: 1955 COST $1,266,000 
I I 
PLANS FOR FACILITY  IMPROVEMENTS: Conver s ion  o f  t h i s  f ac i l i t y  t o  accommodate planned Navy small  gas 
turbine engine programs is in progress.  
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SCHEMATIC 
FACILITY PERFORMANCE DATA 
Airflow (Lb/sec) 
PERFORMANCE P M 5 T E R S  
Mach Range : 
Total Temperature ( O R )  : 
Tota l   P re s su re   (p s i a )  : 
Mass Flow Rate (lb,,,/sec> : 
Maximum Run Time: 
Maximum A l t i t u d e   ( f e e t )  : 
Maximum Engine Thrust 
Measuring  Capabi l i ty   ( lbf)  : 
Not Avai lable  
395 t o  680 
.83 t o  29.5 
325 
Continuous 
80,000 
Not Avai lable  
Fuel Type 
Hydrocarbons 
ENGINE  FUEL  SUPPLY  CAPABILITY 
Storage Capacity supply  Pressure  Delivery I (Ibm/hr) 
450K g a l  f o r  all 
test cells 75 I 
Temperature Range 
(OF) I 
-70 t o  +150 
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NAVAL MISSILE CENTER PROPULSION  TEST LABORATORY 
REPORTING  INSTALLATION: STATUS  OF  ACILITY: Stand-by 
Naval Missile Center (Code 5332) . COGNIZANT ORGANIZATIONAL  COMPONENT: 
I Poin t  Mugu Ca l i fo rn ia  93041 I Laboratory Department 
OTBER SOURCES  OF  'INFORMATION: 
Code 5332 (2) "Navy Tech Fac i l i t y  Capab i l i t y  Reg i s t e r " ,  
Ordnance and Propulsion Branch (1) NMC, "Ordnance and Propuls ion Faci l i t ies" ,  
LOCAL OFFICE TO  CONTACT FOR INFORMATION: 
NAVMAT P-3999. 1968. Phone: (805) 982-7846 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITP  DESCRIPTION: There are two a i rbrea th ing  propuls ion  dcrec t  connec t  test f a c i l i t i e s  a v a i l a b l e ,  f i e  
P r e f l i g h t  T e s t  Pad and the  Combustion Test  Cell. The P r e f l i g h t  T e s t  Pad measures 30 by 45 feet by 1 5  f e e t  
high. Maximum engine  thrus t  measur ing  capabi l i t i es  i s '5000 lbs .  The Air System is capable of supplying 
a i r  t o  simulate f l i g h t  c o n d i t i o n s  between Mach 1 and Mach 2.25 a t  sea l e v e l ,  and cond i t ions  to  Mach 3.9 
a t  a l t i t u d e .  Air flow rate is v a r i a b l e  from 4 l b s  p e r  sec t o  20 l b s  p e r  sec. Respec t ive  tes t ing  time is  
40.75 minutes and 4.33 minutes. The Combustion Tes t  Cell measures 8 by 1 6  f e e t  by 9 feet high and is 
inact ive.  Current  plans do not  include its fu tu re  use .  
TESTING  CAPABILITIES: An analog data recording system is avai lab le  wi th  50  da ta  channels .  FM tape  
recorders and Viscicorders are used  fo r  dynamic da ta  record ing .  A d i g i t a l  and ana log  da ta  reduct ion  
system is ava i l ab le .  
Engine  components t e s t i n g  i s  possible  for  combustors .  Applicable  engine types are turboje t s  (dry) ,  
turboramjets,  ramjets, and air augmented rockets .  
OTHER SERVICES: Service air is a v a i l a b l e  a t  100 p s i a  from a 15 f t 3  s t o r a g e  cell. 
- 
*Note  below: (a) Combustion Test C e l l  
(b) P r e f l i g h t   T e s t  Pad 
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING *(a) $762 CONSTRUCTION YEAR: 1956 COST $197,000 
8 HOUR SHIFT): (b) $672 ESTIMATED  REPLACEMENT VALUE $400,000 
CONTRACTOR: Ralph  Parsons Co. LOCATION: Los Angeles,   California 
IMPROVEMENTS AND COSTS: (1956) Blow down a i r  supply,  Cost $100,000, 
PLANS FOR FACILITY IMPROVEMENTS: It i s  t en ta t ive ly  p l anned  to  r e loca te  to  a new a rea  and inc rease  the  
capab i l i t i e s  o f  t he  P re f l igh t  Tes t  Pad. 
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.( Control Room & 1 
6000 C F h l ~ ~ ~ l  
Compressor No. 1 
>FACILITY PERFORMANCE DATA 
F a c i l i t y  Name: P r e f l i g h t  Test Pad 
Mach Range: 1 t o  2.25 @ Sea   leve l  
3.9 @ a l t i tude  g iven  be low 
Total  Temperature (OR) : Ambient to 1040 
Tota l   Pressure   (ps ia )  : 165 
Mass Flow Rate (lbm/sec):  4 t o  20 
Nominal  Flow Duration (sec): 260 t o  2450 
Al t i t ude  Range ( f e e t )  : 
l O O K  
Sea Level  to  
Maximum Engine Thrust 
Measuring  Capabili ty  ( lbf)  : 5000 
Illach Numher 
ENGINE FUEL SWPLY  CAPABILITY 
Fuel Type Storage Capacity Storage Pressure Temperature Range Delivery 
( p s i 4  (OF) (lbm/hr) 
Hydrocarbons 
100 l b  limit So l id  
Ambient 50,000 Ambient 4000 ga l lons  
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ORDNANCE AEROPHYSICS  LBBORATORY 
ALTITUDE  TEST C!ILT., NO. 6 
-REPORTING  INSTALLATION: STATUS  OF  FACILITY: Stand-by 
Service Technology Corporation 
of LTV Aerospace Corporation Daingerfield,  Texas 75638 
Service Technology Corporation, a subs id i a ry  P.O. Box 748 
COGNIZANT ORGANIZATIONAL COMPONENT: 
OTEiER  SOURCES  OF  INEORMATION: 
Service Technology Corporation OAL, " F a c i l i t y  Handbook", Report  655,  1967. 
LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
Phone:  (214)  656-2211, e x t  343 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This a l t i t u d e  test cel l  can  be  opera ted  in  the  cont inuous  or  in te rmi t ten t  blow- 
down  mode u s i n g  e i t h e r  i n d i r e c t  or d i r e c t  instream air hea te r s .  The cel l  test sect ion measures  15 feet  
i n  d i a m e t e r  by 71  f ee t  i n  l eng th .  A l t i t ude  exhaus t  cond i t ions  are achieved using a system of steam- 
je t  e j e c t o r s  and centr i fugal  compressors .  In  many f r e e - j e t  test s i t u a t i o n s ,  normal fixed exhauster 
system capaci ty  can be extended by using second throat  diffuser  pressure recovery devices .  A l a r g e  
number of  f ree- je t  nozz les  are ava i l ab le  r ang ing  in  s i ze  f rom 6 .1  t o  50.28 i n c h e s  i n  exit diameter.  
This cel l  a l s o  o f f e r s  a se lec t ion  of  d i rec t  connec t  be l lmouth  inlets ranging in  diameter  f rom .333 to  
4.00 f t .  Various test specimen support systems are ava i l ab le  inc lud ing  s ing le  and dua l  s t ru t s  w i th  p ro -  
v i s ion  o f  va ry ing  ang le  o f  a t t ack  up t o  12O. Flow v i s u a l i z a t i o n  is p o s s i b l e  by means o f  ava i l ab le  
shadowgraph and sch l ie ren  sys tems.  
ALTERNATE FACILITIES: An alternate test cel l  is a v a i l a b l e  (No. 4) which can provide conditions nearly 
similar to  those  of  the  subjec t  test cell. The test s e c t i o n  is somewhatsmaller,measuring 9.83 f e e t  i n  
diameter by 38.4 f e e t   i n   l e n g t h .  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is used to conduct exploratory and advanced development i n  air- 
breathing propulsion systems, rockets,  aerodynamic tests, aerothermodynamic tests, materials tests, 
accesso r i e s  tests, qual i ty  assurance environmental  tests, and spacecraf t  and satellite tests. Air- 
brea th ing  propuls ion  tests can be made i n  e i t h e r  t h e  f r e e - j e t  or d i rec t  connec t  mode. The da ta  acquis i -  
t ion  sys tem is bui l t  a round two (on-site) Microsadic units, each having a to ta l  o f  160  channels  of da t a  
input. Sampling rates for t he  number two unit range as high as 2856 samples / sec  for  two charne ls  of  
input to 117 samples/sec for 160 channels of input.  The'number one unit has sampling rates of one-third 
t h e  f i r s t  f o r  2 to 160 channels of input.  
Engine components and aux i l i a ry  sys t ems  t e s t ing  is possible  for  af terburners ,  combustors ,  compressors ,  
fuel  control  systems,  exhaust  nozzles ,  heat  exchangers ,  and inlets. Applicable engine types include 
turbojets  (dry and w/af terburners) ,  turbofans (dry and w/af terburners) ,  turbofans (w/duct burning), 
turboramjets,  ramjets, scramjets, conve r t ib l e  scramjets, and  rockets  ( l iqu id  and s o l i d ) .  
OTHER  SERVICES: Dry air i s  a v a i l a b l e  f o r  1 0 3  CFM at  105 psia;  Service air, 1 0  l b l s e c  a t  105  ps ia ;  
Por tab le  hydraul ic  sys tems,  0 t o  23 gallmin a t  3015 p s i a  and 10 gallmin a t  5015 p s i a ;  Steam, 270,000 
l b l h r  a t  415 p s i a  at  700°F; and Service water, 650 ga l lmin  a t  75 ps i a .  
FACILITY COST  HISTORY 
Cost  $540,248;  (1965),  Cost  $103,643. 
1 I 
PLANS FOR FACILITY  PIPROVEMENTS: Replace Intermit tent  Heater which was burned out and i S  no t  
inc luded  in  above  to ta l s .  
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SCHEMATIC 
Spray Chamber 
118.00 1.D.- 
178.00 I.D. x 850.87 Lg. 
Stilling Chamber 
I .D. 
c 
P c h  H r h  
FACILITY  PERFOREIANCE  DATA 
PERFORMANCE  PARAMETERS 
.Mach Range, with ' t r u e  . 
temperature  s imulat ion:  
Total  Temperature ,  wtth 
t rue  t empera tu re  simula- 
t i o n ,  (OR) : 
Total Temperature,  
vitiated a i r ,  (OR): 
To ta l   P re s su re   (p s i a )  : 
Mass Flow Rate ( lb/sec) :  
Nominal Flow Duration (sec): 
Maximum Run Time: Continuous 
or 80 minutes (Blowdown) 
Maximum Al t i t ude  (feet) : 
Maximum Engine Thrust Pfeasur 
i n g   C a p a b i l i t y   ( l b f )  : 
ENGINE FUEL  SUPPLY CAPABILITY 
1-5 
2260 
3960 
515 
50-1600 
50-3000 
230,000 
60,000 
1 
Fuel Type Storage Capaci ty  
S torage  Pressure  Temperature Range Del ivery 
(ps ia )  (OF) (lbm/hr) 
Hydrocarbons 
1000 5400 2500 253,000 SCF Gaseous Hydrogen 
90 (Maximum) 3884 600 (Delivery 600 i n  Run Tank 
P res s  @ Cell) 
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UAC ALTITUDE ENGINE TEST  STAND NO. X-210 
REPORTING  INSTALLATION:  STA US OF  FACILITY: Active 
United  Aircraf t   Co porat ion COGNIZANT  OR ANIZA IONAL  COMP ENT: 
P r a t t  and Whitney Aircraf t  Div is ion  
Experimental  Test  Laboratories 
400 Main S t r e e t ,  E. Hartford,  Conn. 06108 
None J. L. Pres ton ,  Supvr ,  Exper imenta l  Tes t  Fac i l i t i es  
Experimental Test Department 
OTHER SOURCES OF INFORMATION: LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
Phone:  (203) 565-8809 
Fac i l i t i es  Off ice ,  Wi l lgoos  Labora tory  
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  is a duct connected test stand designed and equ ipped  fo r  a l t i t ude  
t e s t i n g  o f  f u l l  s c a l e  e n g i n e s ,  i n c l u d i n g  t h o s e  w i t h  a f t e r b u r n i n g  d e v i c e s ,  a t  v a r i o u s  a l t i t u d e s  and f l i g h t  
s p e e d s  t o  Mach 3.0 conditions. A test sec t ion  o f  22.5 f t .  l e n g t h  is  a v a i l a b l e  f o r  mounting the engine 
which may be  enc losed  in  a spec ia l  capsu le  when r e q u i r e d  t o  o b t a i n  a l t i t u d e  ambient conditions around 
the engine.  The s t and  is se rv iced  by the central ly  located Wil lgoos Laboratory compressed a i r ,  r e f r i g -  
e r a t e d  a i r ,  heated a i r  and exhauster systems. 
ALTERNATE FACILITIES: There are f i v e  a l t e r n a t e  a l t i t u d e  test c e l l s  a t  t h e  Willgoos  Laboratory  designed 
t o  test f u l l  scale complete  engines.   Three  of  the  stands  have  alt i tude  chambers.  Two are 42 f t .  l o n g  
and  12 f t .  i n  d i a m e t e r  and  one is 35 f t .  l o n g  and 18  f t .  i n  d i ame te r .  Tes t  s ec t ions  va ry  from 22 t o  
4 1  f t .  i n  l e n g t h .  I n l e t  d u c t i n g  t o  e a c h  o f  t h e  test c e l l s  e x c e p t  X-217 provides  hea ted ,  re f r igera ted  
and compressed air ,  while  X-217, t h e  l a r g e s t  c e l l ,  p r o v i d e s  r e f r i g e r a t e d  i n l e t  a i r  up t o  775 I b / s e c  a t  
-lO°F  and  subatmospheric  pressures. Al s tands  are connected  to  the  exhauster  system.  Nine  additional 
test s t ands  are designed for testing engine components,  including compressors,  turbines,  burners and 
af te rburn ing  devices .  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is used t o  conduct  developmental tests on cu r ren t  and  advanced f u l l  
scale engines and components.  Equipment  and instrumentation permit complete alt i tude performance analy- 
sis, endurance tes t ing a t  a l t i t u d e ,  s t r a i n  gage ana lys i s  o f  ro t a t ing  and s ta t ionary  engine  par t s ,  engine  
i n l e t  a i r f l o w  d i s t o r t i o n  a n a l y s i s  and s imulat ion of  service problems for  which t rue operat ing condi t ions 
must be simulated. A s t eady  state data  system serves t h i s  f a c i l i t y  w i t h  687 data  channels  which are 
transmitted to an on-line computer.  Data and performance results are displayed on a l i n e  p r i n t e r  i n  t h e  
c o n t r o l  room p rompt ly  a f t e r  t he  da t a  are requested.  Transient  data  may be recorded by mobile van through 
an exter ior  pane l .  Four hundred data channels are a v a i l b l e .  
OTHER SERVICES: Chemically dried air is provided for 30 l b l s e c  a t  14.7 p s i a ;  S e r v i c e  a i r ,  3  l b l s e c  a t  
115 o r  315 p s i a ;  Water, 240K g a l l m i n  a t  50 p s i a ;  and Nitrogen, 52K f t 3  s t o r a g e  a t  1800 p s i ,  450 p s i  
s e r v i c e ;  Steam, 1,110,000 l b l h r  a t  435 ps ig ,  740°F;  and Electrical, W A  service. 
FACILITY  COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT): Not a v a i l a b l e  
CONTRACTOR: LOCATION : 
IMPROVEMENTS AND COSTS: Not a v a i l a b l e  
CONSTRUCTION YEAR: 
ESTIMATED  REPLACEMENT VALUE $ a v a i l a b l e  COST Not 
PLANS  FOR  FACILITY  IMPROVEMENTS: Not a v a i l a b l e  
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SCHDIATIC 
Atmosphere 
FACILITY PERFORMANCE  DATA 
700 
Nach Range: 3.0 
Total Temperature (OR) : 425 t o  1135 
600 Tota l   Pressure   (ps ia )  : 40 
Hass Flow Rate 
( lb/sec)  : 584 @ 1135'R @ 40 p s i a  
14as.s Flow Rate 
( lb / sec )  : 100 @ 452"R @ 19 p s i a  
also: 
Mass Flow Rate 
D r y  A i r  ( lb/sec) :  504 @ 40 p s i a  
Naximum Run Time: Continuous 
Maximum A l t i t u d e   ( f e e t )  : 90,000 
Naximum Engine thrust  
500 Heated Air 
> 400 C 
a Refrigerated Air s 
I= 
300 40 @ 400"R 
0 100 300 400 500 6oo 700 bfeasuring Capab i l i t y  (lbf): 25,000 Airila:] (Lbbec) 
ENGINE FUEL SUPPLY  CAPABILITY 
Fuel  Type Storage  Pressure  Storage Capacity Delivery Temperature Range 
( p s i 4  (OF) (lbm/hr) 
Hydrocarbons (JP Type) -65 t o  +165 78,000 Ambient 8,000,000 g a l  
:for all test c e l l s )  
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UAC ALTITUDE  TEST  CFLL NO. C-4 
(Florida Research and Development Center) 
REPORTING  INSTALLATION:  STATUS  OF FACILITY: Active 
United Aircraft Corporation COGNIZANT  ORGANIZATIONAL  COMPONENT: 
P r a t t  and Whitney Aircraft Divis ion 
Experimental  Test  Laborator ies  
Experimental Test Department 
400 Main S t r e e t :  E. Hartford,  COM. 06108 East Hartford,  Connecticut 
None J. L. Preston, Supervisor,  Experimental  Test  
OTHER  SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT FOR INFORMATION: 
Fac i l i t i e s ;  Fac i l i t i e s  Of f i ce ,  Wi l lgoos  Labora to ry  
Phone:  (203)  565-8809 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY DESCRIPTION: This a l t i t u d e  test s tand  ( loca ted  a t  West Palm  Beach, F lor ida)  is o p e r a t e d  i n  
the cont inuous mode u s i n g  e i t h e r  i n d i r e c t  o r  d i r e c t  i n s t r e a m  air  hea ters .  The test sect ion measures  
6.5 feet in  diameter  by 20.7 feet in  l eng th .  A l t i t ude  exhaus t  cond i t ions  are achieved 
using a system of steam je t  e j ec to r s  and  cen t r i fuga l  exhaus t e r s .  The normal fixed exhauster system 
capac i ty  can be  ex tended  by  us ing  second throa t  d i f fuser  pressure  recovery  devices .  This  is a duct  
connec ted  s tand  u t i l i z ing  an  engine  shroud.  It can  accept  engines  wi th  thrus ts  to  60 ,000  lbs  force .  
An exhaust  stream per iscope  is a v a i l a b l e  f o r  flow v i sua l i za t ion .  
ALTERNATE FACILITIES: An alternate test cell (No.  C-5) is a v a i l a b l e  w i t h  c a p a b i l i t i e s  n e a r l y  i d e n t i c a l  
t o  cel l  No.  C-4. M a x i m u m  engine thrust  measuring capabi l i ty  is 60,000 l b f .  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  i s  used to conduct development tests on advanced airbreathing 
propulsion systems at s imulated al t i tude condi t ions,  including performance evaluat ion,  endurance and 
i n l e t  d i s t o r t i o n .  A c e n t r a l l y  l o c a t e d  Data Recording System i s  provided having the following capa- 
b i l i t i es :   Pressure   Channels :  200; Temperature  Channels:  180;  Transient  Channels:  40;  Continuous 
Monitoring  Channels: 8. A computer is employed t o  p r e s e n t  real time d a t a  i n  e n g i n e e r i n g  u n i t s  t o  t h e  
con t ro l  room while tes t  is i n  operat ion.  
Engine components and auxiliary sys tems tes t ing  is possible  for  af terburners ,  combustors ,  and inlets. 
Applicable  engine types are tu rbo je t s  (d ry  and wlaf terburners) ,  turbofans (dry and wlaf terburners) ,  
and turbofans (w/duct burning). 
OTEIER SERVICES: Instrument  a i r  is p rov ided  fo r  .6 l b / sec  at  115  ps ia  and  Shop a i r ,  2  lb/sec a t  115  ps ia .  
c 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST UYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION YEAR: COST $ Not 
IMPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR:  LOCATION: 
ESTIMATED  REPLACEMENT  VALUE $ Available  
PLANS FOR FACILITY  IMPROVEMENTS: Not  Available 
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SCHEMATIC 
Fuel Healer 
FACILITY  PERFOFUUNCE  DATA 
Actual Air Flow (Lb/Sec) 
Efach Range, w i t h  t r u e  
temperature  simulation (OR): 3.2 
Total  Temperature ,  with t rue 
temperature   s imulat ion (OR): 1160 
Tota l   Pressure   (ps ia )  : 50 
Total  Temperature ,  vi t ia ted 
air  (OR): 1260 
Mass Flow Rate 
Dry  Compressed Air (lb/sec) :  480 
Mass Flow Rate 
Heated Air ( lb/sec)  : 125 @ 800°F 
also 350 @ 700°F 
M a x i m u m  A l t i t u d e  (feet): 100,000 
Run Time: Continuous  (with steam ejec- 
t o r s ,  l i m i t e d  t o  4 hours)  
Maximum Engine  Thrust  
Measuring Capabi l i ty  ( lbf)  : Not Available 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel  Type Pressure Storage Capacity Delivery Temperature Range 
(psis) (OF) (l&,/hr) 
Hydrocarbons 
350 40,000 80 Not Avai lable  Hydrocarbons 
Ambient 100,000 80 2.3K g a l l o n s  
* 
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AIRESEARCH ENGINE TEST FACILITY 
(Torrance S i t e  B) 
REPORTING INSTALLATION: STATUS  OF FACILITY: Active 
AiResearch Manufacturing Company COGNIZANT ORGANIZATIONAL COMPONENT: I Garrett Corporation 
2525 W. 190 th  S t r ee t  I Department 94 Los Angeles Division Laboratory 
Torrance,   Cal i fornia  90509 
OTHER SOURCES  OF  INFORMATION: 
Same as Repor t ing  Ins t a l l a t ion  None 
LOCAL OFFICE TO CONTACT FOR  INFORMATION: 
Phone:  (213)  323-9500, e x t  1280 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This is a sea l e v e l  s tatic test c e l l  w i t h  a test section measuring 23 f e e t  wide 
by 22 f e e t  h i g h  by 83  f ee t  l ong .  The f a c i l i t y  is operated with an inlet  bel lmouth diameter  current ly  
a v a i l a b l e  a t  3 f e e t ,  a l t h o u g h  t h i s  is expandable as required for  higher  thrust  levels .  Atmospheric  
exhaust is employed through a s t ack  a t  up t o  843,000 CFM. 
ALTERNATE FACILITIES: F ive  o ther  similar engine test c e l l s  are a v a i l a b l e  a t  Torrance  S i te  B. An 
a l t e r n a t e  f a c i l i t y  is ava i lab le  (Torrance  S i te  A) fo r  eng ine  components t e s t i n g  a t  a site approximately 
one mile from Torrance Si te  B. Air suppl ied  to  the  test engine is a v a i l a b l e  from: (1) Dry pressurized 
Heated air  from vi t ia ted combustors .  The S i t e  A test c e l l  dimensions for each of 5 test cells 
a i r  from reciprocal compressors,  (2) Refrigerated a i r  from a turbo-expander and ejector system, and (3) 
are 20 f e e t  wide by 15  f ee t  h igh  by 30 f e e t  i n  l e n g t h .  
TESTING  CAPABILITIES: Complete engine testing is poss ib l e  fo r  t u rbo je t s  (d ry  and w/afterburners),  turbo- 
fans (dry and wlafterburners) and turbofans (wlduct burning).  Engine dynamic simulation can be achieved 
ei ther  manual ly  or  automatical ly  by var iable  geometry control ,  fuel  control ,  or  f reestream variat ion.  
Flow v i s u a l i z a t i o n  is accomplished utilizing streamline tracing dyes. Engine components and auxiliary 
sys t ems  t e s t ing  capab i l i t i e s  are possible  for  af terburners ,  combustors ,  compressors ,  fuel  control  
systems, exhaust nozzles,  heat exchangers,  inlets, and var iable  geometry control .  
A Data t ron  Dig i ta l  Data Acquisition System is u t i l i z e d  f o r  t h e  6 test cells a t  S i t e  B. This is divided 
i n t o  two subsystems, one with a 50 data  channel  capabi l i ty  (sampling rate: l / s e c ) ,  .and t h e  o t h e r  w i t h  
300 channels of low l e v e l  data, 10 frequency channels,  60 miscelSaneous channels, and 550 pressure 
channels. Both systems are d i r e c t l y  c o n t r o l l e d  by an I B N  1800 computer system which a l so  provides  on- 
l ine real  time data  reduct ion .  Dynamic da ta  record ing  capabi l i t i es  inc lude  (3)  CEC Model 133 36 channel 
osci l lographs,  (4) Beckman 8 channel  pressurized ink recording systems,  and (2) Honeywell Model 7600 
14 channel  tape recorders .  
OTHER SERVICES: Bydraul ic  se rv ices  are a v a i l a b l e  f o r  40 g d / m i n  at  4000 ps i a .  
FACILITY COST  HISTORY 
AVERAGE ESTIMATED OPERATING 
IMPROVEMENTS AND COSTS: Not Available 
CONTRACTOR: 
ESTIMATED REPLACEMENT VALUE $ Available COST  ( YPICAL 8 HOUR SHIFT): Not Avai lab le  
CONSTRUCTION YEAR: COST $ Not 
PLANS  FOR  FACILITY  IMPROVEMENTS: A f i v e  y e a r  master plan w i l l  soon b e  i n i t i a t e d  t o  c o n s t r u c t  
additional complete engine and components test f a c i l i t i e s  f o r  t h e  Los Angeles Division Laboratory. 
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Faci l i ty  Operat ing Envelope 
(Not Available) 
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I 1 Total  Temperature (OR) : Ambient 
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I I Note: Thrus t   capabi l i ty  i s  expandable 
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{Tota l   P re s su re   (p s i a ) :  Ambient 
I Elass Flow Rate ( lb / sec ) :  As required 
- by  engine 
Naximum Run Time: Continuous 
Maximum Engine Thrust 
Ueasuring  Capabi l i ty   ( lbf)  : 10,000 
as requ i r ed  to  25,000 l b f .  
I 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity Delivery Temperature Range 
(Hydrocarbons) (psis) (OF) ( 1 b / W  
Heptane, JP-5 Ambient Up t o  4000 (Ambient; can de l iv -  32,000 g a l l o n s  
JP -4 21: up t o  65 p s i a )  12,000 I I  
I t  I t  I 1  
I 1  11 I I  
11 
JP-5R 
1.000 Aviation Gasoline 
1,000 
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AIR FORCE AERO PROPULSION  LABORATORY 
SEA LEVEL  ENGINE  TEST  CELL NO. C 
REPORTING  INSTALLATION  STATUS  OF FACILITY: Act ive 
Air Force Aero Propulsion  Laboratory COGNIZANT  ORGANIZATIONAL  COMPONENT: 1 
I Wright-Patterson A& Force Base Ohio  45433 I T e c h n i c a l  F a c i l i t i e s  D i v i s i o n  I 
OTHER SOURCES  OF  INFORMATION: 
APm - None LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
Phone:  (513) 255-4430 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  t e s t i n g  complex c o n s i s t s  o f  two sea l e v e l  s ta t ic  engine test s t ands  (Nos. C 
and D). They are of  "U" type  des ign  (vertical i n t a k e  and exhaust stacks) and are equipped to  accommodate 
t u r b o j e t  e n g i n e s  i n  t h e  2 0 , 0 0 0  l b  t h r u s t  c l a s s .  Cell No. D is l imi t ed  acous t i ca l ly ,  bu t  Cell No. C is 
f u l l y  o p e r a t i o n a l .  The test sec t ion  d imens ions  for  the  two cells are i d e n t i c a l  a t  45  fee t  wide  by 
51 f e e t   h i g h .  
ALTERNATE FACILITIES: Five alternate sea le i re l  static test cells are a v a i l a b l e  i n  t h e  1 0 , 0 0 0  l b  t h r u s t .  
class. The cells c r o s s  s e c t i o n  s i z e  is 20 by 20 feet and they are equipped t o  accommodate non-afterburn- 
ing  turboje t  engines .  
TESTING  CAPABILITIES: Both test c e l l s  C and D are equipped with a m i n i m u m  of  instrumentat ion and con- 
t ro l  sys t ems ,  s ince  they  are used  pr imar i ly  for  repe t i t ive  long- te rm e'ngine o i l   q u a l i f i c a t i o n  tests. 
Engine component t e s t i n g  is poss ib l e  fo r  t u rbo je t  a f t e rbu rne r s .  
FACILITY COST  HISTORY 
AVERAGE  ESTIM T D  OPERATING 1 CONSTRUCTION  YEAR: 1941 COST S 500Kfcell 
COST (TYPICAL 8 HOUR SHIFT): S1150 I ESTIMATED  REPLACEMENT  VALUE S1572Kjcell 
CONTRACTOR: Unknown  LOCATION: 
IMPROVEMENTS AND COSTS: Not  Available 
PLANS FOR FACILITY IMPROVEMENTS: None 
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FACILITY PERFOMANCE DATA 
(Not Available) 
Total Temperature: Ambient 
Total Pressure: 
Mass Flow Rate: 
N a x i m u m  Run Time: 
Ambient 
As  Required by Engine 
Continuous 
P&ximum Altitude  (feet): Sea  Level 
Maximum Engine Thrust 
Measuring Capability (lbf):  20,000 
ENGINE FUEL SUPPLY CAPABILITP 1 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
Hydrocarbon  (JP-4) Ambient 30,000 800,000 gallons 
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AIR FORCE  F'LIGHT  TEST CENTER 
HORIZONTAL  THRUST  STAND FACILITY 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Air Force Flight Test  Center 
Weights and Thrust Section Edwards, Ca l i fo rn ia  93523 
F l i g h t  Test Instrumentation Branch Weights and Thrust Section (PRTIW) 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
OTHER SOURCES  OF  INFORMATION: 
Phone: (805)  277-3479 i t v  C a p a b i l i t i e s  Key". AFSCP 80-3. Sept.  1967 
Weights and Thrust Section (PRTIW) FTC T1H-63-2003,  Rev Jan. 1967, (2) "AF Tech Fac i l -  
Marion H. Yancey, Jr., Chief (1) "AFFTC T e s t  F a c i l i t i e s  Handbook, Sec t ion  V", 
LOCAL  OFFICE  TO CONTACT FOR  INFORMATION: 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  is a sea l e v e l  s ta t ic  test s tand  cons is t ing  of  four  f lush  mounted 
p l a t f o r m s  i n s t a l l e d  i n  a cruciform pat tern,  each instrumented to  measure and record 125,000 pounds 
forward or  60,000 pounds reverse t h r u s t .  Each platform can measure and record weight up t o  300,000 
pounds and weight-loss of 54,000 pounds during thrust  calibrations.  The platforms rest a t  each corner 
o n  s t r a i n  g a g e  type load  cells which are i n c o r p o r a t e d  i n  a f l e x u r e  s t r a p  s u s p e n s i o n  s y s t e m  t i e d  i n t o  
t h e  p i t  s t r u c t u r e .  Weight information is t r ansmi t t ed  by t h e s e  l o a d  c e l l s  when the  p la t forms  are placed 
under test aircraft loading. Two o t h e r  l o a d  c e l l  a s s e m b l i e s  are a t t a c h e d  t o  t h e  f r o n t  of each platform 
a n d  a s s o c i a t e d  p i t  s t r u c t u r e  by means o f  f l exure  rods .  These  load  ce l l  a s sembl i e s  r e s t r a in  the  fo re  
and a f t  movement of  the  p la t form.  In addi t ion ,  they  t ransmi t  th rus t  in format ion  when the  p la t forms  are 
placed under aircraft th rus t  l oads .  Two t ie rods,  one located a t  the  p l a t fo rm fo re  end  and  one a t  the  
a f t  end, provide lateral r e s t r a in t .  Loca t ion  o f  t he  masses of  bo th  p la t forms  and  the  tes t  a i rc raf t  
prevent   plat form  overturning.  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is a s ta t ic  t h r u s t  and  weight  measuring  system. It is used t o  
measure the thrust  produced by a je t  e n g i n e  i n s t a l l e d  i n  a n  aircraft during ambient conditions.  Test  
condi t ions such as ambient air temperature ,  barometr ic  pressure,  wind v e l o c i t y ,  and d i r e c t i o n  are a l s o  
measured t o  p r o v i d e  d a t a  t o  c o r r e c t  t h e  test static t h r u s t  d a t a  t o  sea leve l  s tandard  condi t ions .  
Continuous s t r ip  cha r t  r eco rd ing  equ ipmen t ,  l oca t ed  in  an underground control room, is used to measure 
the thrust  produced by the  engines  wi th  the  aircraft secured  to  the  thrus t  p la t forms .  Two t e l e v i s i o n  
cameras, monitored i n  t h e  c o n t r o l  room, are used t o  v i e w  t h e  o p e r a t i o n  of t h e  a i r c r a f t  e n g i n e s  o r  any 
o f  t he  aircraft accessor ies ,  such  as f l a p s  o r  a i r  b leed  doors ,  dur ing  thrus t  runs. 
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
IMPROVEMENTS AND COSTS:  No s i g n i f i c a n t  improvements t o  d a t e .  
CONTRACTOR: Br i s to l   Eng inee r ing  Corp. LOCATION: B r i s t o l ,  Pa. 
ESTIMATED  REPLACEMENT  VALUE $ Unknown COST  ( YPICAL 8 HOUR SHIFT): $450 
CONSTRUCTION YEAR: 1958 COST $1,040,000 * 
*Note: Construct ion  cost   excludes  land.  
PLANS  FOR  FACILITY  IMPROVEMENTS: Not Avai lable  
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SCHEMATIC 
7! 
FACILITY PERFORUNCE DATA 
Total Temperature: Ambient 
Total Pressure: Ambient 
Mass Flow Rate: Unl imited,  a s  
required by engine 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 125,000 (forward) 
60,000 (reverse) 
ENGINE FUEL SUPPLY  CAPABILITY 1 
Fuel Type 
Storage Pressure Storage Capacity Delivery Temperature Range 
(psia) (OF) (lbm/hr) 
Hydrocarbons On-board aircraft 
> 
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ALLISON  SEA  LEVEL  TEST  CELL NO. 1 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
Allison, Division of General Motors COGNIZANT  ORGANIZATIONAL COMPONENT: 
P.O.  Box 894 I Indianapol i s ,   Ind iana  46206 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT FOR INFORMATION: 
Allison Brochure, "Research and Development 
Phone:  (317) 243-5155 Fac i l i t i e s " ,  March 1968. 
J. S. Brody,  Chief Test Engineer 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This sea l e v e l  static test cell  measures  18  fee t  in  d iameter  and  48 feet  long. 
Induced i n l e t  air is mechan ica l ly  and  e l ec t ros t a t i ca l ly  f i l t e r ed .  The t e s t c e l 1 , w h i c h  is sound-treated, 
can also provide for  high bypass  ra t io  and engine exhaust  condi t ions.  The test cell  as well a s  5  o the r  
alternate sea l e v e l  test cells a l so  have  p rov i s ions  fo r  an e l e c t r i c a l  and hydraul ic  accessory dr ive 
loading system, a Universa l  Tes t  Fue l  Cont ro l  Sys tem for  in f in i te  fue l  f low schedul ing  and  ins tan taneous  
X-Y plot t ing of  fuel  f low and engine temperature  versus  engine speed,  water-cooled exhaust ,  a quick 
change "stand wired mixer box" e n g i n e  c o n t r o l  s y s t e m  f o r  f l e x i b i l i t y  i n  u t i l i z a t i o n  o f  test c e l l s ,  
external engine  lubr ica t ion  sys tems,  and  engine  mount ing  on  dol l ies  for  rap id  test c e l l   i n s t a l l a t i o n  and 
removal. Electrical i n t e r l o c k s  are provided to  p reven t  ope ra t ion  o f  t he  eng ine  when under hazardous 
conditions thereby avoiding damage to  the  engine ,  test equipment, or test personnel. An a u t o m a t i c  f i r e  
p ro tec t ion  sys t em u t i l i z ing  ho t  air and vapor  detect ion sensors , is  avai lable ,with backup manual  controls  
l oca t ed  a t  var ious remote locat ions.  
ALTERNATE FACILITIES: F i v e  o t h e r  similar static sea l e v e l  test cells o f  t h e  same tes t  s e c t i o n  s i z e  a r e  
ava i lab le .  One test cell is e q u i p p e d  f o r  v e r t i c a l  test of  l i f t  engines  a t  ambient  conditions.  It 
measures vectored thrust  up t o  15,000 l b  v e r t i c a l l y ,  4000 l b   i n  one horizontal  plane,  & 15'  def lect ion 
exhaus t ,  fue l  f l ows  to  30,000 lb /hr ,  and  280 lb/sec metered,  induced airf low.  The remaining four test 
cells can provide engine fuel  f low to 30,000 lb/hr ,  reheat  burner  fuel  f low to 48,000 lb/hr ,  measured 
t h r u s t  t o  30,000 lb ,  andmeasured  a i r f low to  250 lb /sec .  
TESTING  CAPABILITIES: Fac i l i ty - ins ta l led  ins t rumenta t ion  moni tors  test condi t ions and engine funct ions,  
and includes provision for automated recording as well a s  v i s u a l  d i s p l a y .  Al test c e l l s  are connected 
wi th  cent ra l '  da ta  record ing  and  ana log  computer  fac i l i t i es .  These  computer  fac i l i t i es  a re  used  for  
on - l ine  da t a  r educ t ion  o r  t o  p rov ide  a c losed  con t ro l  l oop  du r ing  a development program. 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
ESTIMATED  REPLACEMENT  VALUE $ Not Available COST  (TYPICAL 8 HOUR SHIET): Not Avai lable  
CONSTRUCTION  YEAR:  ST $ 
IMPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR: 
I 
PLANS  FOR  FACILITY  IMPROVEMENTS: Not Avai lable  
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FACILITY  PERFOREIANCE DATA 
Total Temperature: Ambient 
Total  Pressure: Ambient 
Mass Flow Rate, Induced 
(lb/sec) : 420 
Maximum Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability (lbf) : 40,000 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity Storage Pressure 
Temperature Range Delivery 
(psis) (OF) (%/hr) 
Hydrocarbons 35 , 000 
48,000 (reheat 
burner fuel flow) 
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AVCO LYCOMING  AMBIENT  EST  CELL  T-14 AND 
TEMPERED A I R  TEST  CELL  D-4 
REPORTING  INSTALLATION:  STATUS  OF FACILITY: Act ive 
AVCO Lvcominn Divis ion  COGNIZANT  ORGANIZATIONAL COMPONENT: 
550 S.-Main Street 
Stratford,   Connect icut  06497 I Test Fac i l i t i e s  Eng inee r ing  
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
AVCO Lycoming Brochure ,  "Fac i l i t i e s  fo r  
Research and Development a t  AVCO Lycoming 
John Hart, Manager 
Division", April 1970 
Tes t  Fac i l i t i e s  Eng inee r ing  
Phone:  (203)  378-8211, e x t  785 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION  (TEST  CELL T-14): This  is a spec ia l  purpose  sea l e v e l  s ta t ic  t e s t  c e l l  of t h e  open 
c i r c u i t  U-type conf igura t ion  wi th  test section dimensions measuring 14 f t  by 14 f t  by 60 f t  i n  l e n g t h .  
The c e l l  is designed for heavily instrumented gas producing engines such as turboprops or turbofans.  A 
water-brake absorption dynamometer is a v a i l a b l e  f o r  power absorption of turboprop and turboshaft  engines 
and a t h r u s t  bed is ins t a l l ed  fo r  gene ra l  endurance  t e s t ing  o f  t u rbo je t  and  tu rbofan  eng ines .  
ALTERNATE AMBIENT FACILITIES: Eight  o ther  s ta t ic  sea l e v e l  test cells are a v a i l a b l e .  T e s t  c e l l s  F-1 
and F-2 are used for turboprop or turbofan development;  these two c e l l s  h a v e  c i r c u l a r  c r o s s - s e c t i o n  t e s t  
s ec t ions  (18 f t   i n  diam) wi th  the  engine  mounted on  the  cel l  cen te r l ine .  Both c e l l s  a r e  1 2 0  f t  l o n g .  
There are two outdoor test s tands :  One c e l l ,  t h e  V a r i a b l e  A t t i t u d e  Test Stand, is used pr imari ly  for  
turboshaft  and turboprop testing. Engine pitch can be varied between 105'  nose up and 90" nose down 
a t t i t u d e .  The second cell,  the Outdoor Test Stand, is  an  a l l  purpose test s tand used for  tes t ing turbo-  
shaf t ,  tu rboprop ,  and  turboje t  engines ,  wi th  provis ions  for  na tura l  gas  fue l .  The four  remaining test 
cells (DlF, DlR,  D2F, and D2R) are o f  t he  open  c i r cu i t  U-type conf igura t ion  wi th  test section dimensions 
measuring 18 f t  high by 16 f t  wide by 19 f t  i n  l e n g t h .  Two of these cells are equipped with low speed 
eddy cu r ren t  dynamometers i n  add i t ion  to  wa te r -b rake  sys t ems  fo r  conduc t ing  ca l ib ra t ion  on turbo prop 
and turboshaft  engines  up t o  2000 SHP a t  3000 rpm. A l l  f ou r  cells are equipped with apparatus  for  con- 
duct ing sand and dust  ingest ion test programs. 
FACILITY  DESCRIPTION: Nine test c e l l s  are a v a i l a b l e  f o r  f u l l  scale e n g i n e  t e s t i n g  which ate .capable, 
i n  add i t ion  t o  ambient operation, of ram and/or  tempered a i r  de l ivery .  Seven  tes t  ce l l s  a re  equipped  
fo r  de l ive ry  o f  28 lb/sec tempered air  a t  a temperature range of 60 to 130'F with a ram pressure  
r a t i o  o f  1.'35. Four  of  these cel ls  (D-4,  D-5,  D-6, and D-7) have test section dimensions measuring 
14 f t  by 1 4  f t  by 60 f t  long. Two test c e l l s  (D-3 and D-8) are f u l l y  i n s u l a t e d  test c e l l s  u t i l i z e d  
for  co ld  soak tests as w e l l  as o the r  tests r e q u i r i n g  r e f r i g e r a t e d  air. A r e f r i g e r a t i o n  p l a n t  d e l i v e r s  
30 lb / sec  a i r  flow a t  temperatures  down t o  -65'F supplying a i r  t o  t h e s e  cells. Test Cell D-3 measuring 
18 f t  wide by 7 f t  high by 8 f t  long  conta ins  a na tu ra l  gas  fue l  supp ly .  Tes t  cell  D-8 has test sec- 
t ion dimensions 14 f t  wide by 12 f t  high by  24 f t  long. 
TESTING  CAPABILITIES: There are a t o t a l  o f  1 6  test cells and 2 outdoor test sites a v a i l a b l e  f o r  s e a  
l e v e l  f u l l  scale engine  tes t ing  of  tu rboshaf t ,  tu rboprop ,  tu rboje t ,  and  turbofan  type  engines .  The t e s t  
cells are o f  t he  open  c i r cu i t  U-type conf igura t ion  and  can  opera te  in  excess  of  200 l b / s e c  a m b i e n t  a i r  
flow. A water-brake absorption dynamometer system is a v a i l a b l e  i n  e a c h  c e l l  and outdoor  tes t  s i te.  On- 
l i n e  d a t a  a c q u i s i t i o n  and computation i s  a v a i l a b l e  u t i l i z i n g  a n  IBM 1800 computer. The output can be 
displayed on a TV moni tor  for  up t o  24 parameters. The f u l l  o u t p u t  c a n  b e  made on a l i n e  p r i n t e r  o r  
magnet ic  tape  for  of f  l ine  process ing .  The sys t em con ta ins  the  po ten t i a l  fo r  c losed  loop  ope ra t ions  fo r  
sustained  endurance  operation. The fo l lowing  channe l s  a re  ava i l ab le  in  each  ce l l :  72 Air pressures ,  
9 D i f f e r e n t i a l  air pressures ,  3 Fluid flows, 40 Hydraulic pressures,  3 Posit ions (360°),  62 Temperatures,  
2 Torque values, 3 Speeds, and 4 Vibrations.  Additional channels can be made avai lable  f rom adjacent  
c e l l s  f o r  s p e c i a l  tests through use of a switchover network. 
FACILITY  COST  HISTORY * 
AVERAGE  STIMATED  OPERATING 
ar ranged  and  modern ized  wi th in  the  pas t  th ree  years  a t  a t o t a l  c o s t  of $1,500,000. 
IMPROVEMENTS AND COSTS: All test c e l l s  e x c e p t  f o u r  (D-3, D-8, F-1, and F-2) have  been  completely re- 
CONTRACTOR:  LOCATION: 
ESTIMATED  REPLACEMENT  VALUE $7,600,000 COST  ( YPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION  YEAR:  COST $ Not Available* 
* Note  above:  Includes  cost  for  16  engine test c e l l s  and 2 outdoor test sites. 
PLANS  FOR FACILITY  IMPROVENENTS: Not Avai lable  
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SCHEMATIC 
FACILITY PERFORMANCE  DATA 
Total   Temperature ( O R )  : 520 t o  590 
Tota l  Pressure :  Ambient + Ram @ 1.35 
Pressure Rat io  
Mass Flow Rate ( lb/sec) :  200 + (Induced) 
28 (Tempered) 
Maximum Run Time: Continuous 
Maximum Engine Thrust 
Measuring  Capabi l i ty   ( lbf)  : 10,000 
Maximum Engine Power 
Level ( S H P )  : 10,OO" 
ENGINE  FUEL  SUPPLY CAPABILITY 
I I I 
I Fuel  Type I Storage Capacity Del ivery  Pressure  
Hydrocarbons (JP-4 & -5) 
190 Continuous Natural Gas 
40 23,000 g a l  Diesel 
40 30,000 g a l  CITE 
40 160,000 g a l  
Delivery  Temperature Range 
11,250 50 t o  120 
11,250  50  to   120 
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BOEING BOARDMAN ENGINE TEST SITE 
(Boardman, Oregon) 
REPORTING INSTALLATION: O F  mTY: Stand-hv 
The Boeing Company 
Box 3707 
Commercial Airplane Group 
COGNIZANT  ORGANIZATIONAL COMPONENT: 
S e a t t l e .  Washinaton 98124 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE To CONTACT FOR  INFORMATION: 
None Mechanical Engineering Laboratories 
A. J. Daniels, Eng. and Oper. Div. 
Phone: (206) 655-1970 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  c o n s i s t s  o f  t h r e e  s t a t i c  sea l eve l  eng ine  test s tands  (B-1,  B-2, 
and B-3) cen t r a l ly  pos i t i oned  on  a si te which is nominally 12.5 miles by 12.5 miles and c o n s i s t s  Of  
99,000 acres. W o  of  the  th ree  test s tands  (B-1 and B-3) have  spec ia l ly  prepared  sur face  acous t ic  
f ie lds ,  one  be ing  a f l a t  crushed rock surfaced, 200 f e e t  r a d i u s ,  17O0 c i r c u l a r  s e c t o r  and t h e  o t h e r  (B-2) 
a f l a t  c o n c r e t e  s u r f a c e d  250 f e e t  r a d i u s ,  80" c i r c u l a r  s e c t o r .  The B-1 test s t and  has  two p a r a l l e l  
h o r i z o n t a l  steel beams at  ground leve l ,  spaced  so t h a t  a v a r i e t y  of exis t ing interchangeable  engine 
s tands  can be  pos i t i oned  fo r  va r ious  types  o f  tests. Exis t ing engine s tands are for JT3D, JT8D, 575  and 
J93 engines.  The B-2 test s tand  is a reinforced concrete  pad with two p a r a l l e l  steel beams 60 f e e t  l o n g  
imbedded i n  t h e  s u r f a c e  a n d  s p e c i a l  p r o v i s i o n s  f o r  A-frame, X-frame, and cantilever type engine mounts,  
which can be easily interchanged. Alongside and aft of  the  engine  mount pad i s  a poured concrete 
terminal building which houses an engine operator 's  console,  signal conditioning equipment,  and d a t a  
a c q u i s i t i o n  equipment f o r  dynamic measurements. Four hundred channels of centralized data acquisition 
equipment and a l t e r n a t e  e n g i n e  c o n t r o l s  are housed i n  t h e  main block house approximately 800 f e e t  away. 
The B-3 test s tand is an X-frame overhead stand with a.force balance system. The suspension system is  
in t e rchangeab le  fo r  e i the r  JT3D,  JT8D, or 575 engines. 
TESTING  CAPABILITIES: This f a c i l i t y  i s  used pr imari ly  for  exploratory and development  tes t ing involving 
h igh  no i se  l eve l  ope ra t ions  and is considered the long range s i te  for any f u t u r e  h i g h  n o i s e  l e v e l  or 
long  dura t ion  engine  tests. Applicable  engine types include turbojets  and turbofans,  dry and wfaf ter-  
burners;  and turbofans wfduct burning. Applicable component or aux i l i a ry  sys t ems  t e s t ing  capab i l i t i e s  
inc lude  air inlets, exhaust  nozzles ,  suppressors ,  thrust  augmentors ,  thrust  reversers ,  and complete  
nace l les .  The data  acquis i t ion system, which is comon  to  a l l  t h r e e  test s t ands  has  capab i l i t y  for 
192 sub-computated pressures and 196 other individual measurements. Sampling rates range from 12 to 
20 samplesfsec. Only quick-look  data are avai lable  on-si te .  Paper  punch tapes  are s e n t  t o  S e a t t l e  f o r  
p r o c e s s i n g  f o r  f i n a l  computer processed data. 
OTHER SERVICES: A u x i l i a r y  a i r  (por tab le  power d t s )   f o r  eng ine  s t a r t i ng ;  Se rv ice  a i r ,  1 l b l s e c  a t  
150 psia.  
* Note Below: Costs are f o r  3 test s tands ,  B-1, B-2, and B-3, toge ther  wi th  common support equipment. 
** Note Below: B-1: $92K, B-2: $94K, B-3: $74K, Instrumentation  and  Control House: $295K. 
FACILITY COST  HISTORY * 
AVERAGE ESTIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION YEAR: 1967-69 COST $555,000 ** 
IMPROVEMENTS Ah9 COSTS: (1969) New pad,  control  and terminal  bui lding,  Cost  $222,000. 
CONTRACTOR: The Boeing Co.  LOCATION: S e a t t l e ,  Washington 
(Jan. 70) ESTIMATED  REPLACEMENT  VALUE $905,000 
I 
PLANS  FOR  FACILITY  IMPROVEMENTS: (a) B-1 and B-2 new 100,000 l b  t h r u s t  c a n t i l e v e r  s t a n d s  w i t h  180" 
a c o u s t i c  f i e l d  a n d  e n g i n e  c e n t e r l i n e  h e i g h t s  t o  1 6  f t  are planned; (b) New bui lding for  engine bui ldup 
and support work plus on site opera t ions  of f ice  space ;  (c )  New Boardman Test S i t e  (No. 2) w i l l  b e  added 
t o  accommodate addi t iona l  engine  test c a p a b i l i t i e s ,  i.e., endurance,  sonic  fa t igue,  etc. 
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SCHFMTIC 
B-2 STAND WITH J-93 ENGINE 
FACILITY PERFORMANCE  DATA 
Total  Tempera ure: Ambient 
Total   Pressure:  Ambient 
Kass Flow Rate: Unlimited, as 
required by engine 
Maximum Run Time: Continuous 
Haximum Engine Thrust 
Measuring  Capabi l i ty   ( lbf)  : 25,000 (B-1 & B-3) 
100,000 (E-2) 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity S torage  Pressure  
Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
I I J 
Hydrocarbons (E-1 & B-3) 
Ambient 24.U & 120K Ambient 20,000 ga l lons  Hydrocarbons (E-2) 
Ambient 20K @ 10  ps ig  Ambient 30,000 ga l lons  
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BOEING TULALIP  ENGINE  TEST SITE 
(Marysville, Washington) 
REPORTING INSTALLATION:  STA US OF  FACILITY: Active 
The Boeinp. Cornany COGNIZANT ORGANIZATIONAL  COMPONENT: 
I Box 3707 Commerciai Air&&e GKOUP 
S e a t t l e ,  Washington 98124 I 
OTEER  S URCES  F INFO~UTION: !LOCAL  OFFICE  T   CON ACT  FOR INF RMA ON:
None 
A. J. Daniels,  Eng. and  Opers. Div. 
Mechanical Engineering Laboratories 
Phone:  (206) 655-1970 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  c o n s i s t s  o f  two static sea level engine test s t ands  (T-1 and T-2) 
l o c a t e d  i n  a 350 acre c l ea red  area a t  about the geometr ic  center  of  the site. The area provides  a 
200 feet radius ,  170° crushed rock surface acoust ic  test arena on one s ide of  each test s tand.  The 
T-1 test s t and  is capable of handling engines of up t o  l O 0 ; O O O  l b f  with engine  center l ine  he ights  of 
up t o  1 6  feet. The s t and  is of a cant i lever  des ign .  This design was used to  keep one s ide of t h e  
engine free from structure  which could inf luence far  f i e l d  a c o u s t i c  d a t a .  The T-2 test s t and  is an 
X-frame des ign  su i t ab le  fo r  eng ines  wi th  th rus t  up t o  75,000 l b f .  
TESTING  CAPABILITIES: E i t h e r  test s t and  is idea l ly  su i t ed  to  a i rb rea th ing  p ropu l s ion  sys t em t e s t ing  
which r equ i r e s  eva lua t ion  of engine perfomiance, inlet or  exhaus t  duc t  losses ,  engine  accessory  per for -  
mance, power plant temperature environments o r  acous t i c  env i ronmen t s .  Cur ren t ly  the  f ac i l i t i e s  are 
being used to develop a q u i e t e r  JT9D1747 high performance nacelle.  
Engine components and auxiliary sys t ems  t e s t ing  capab i l i t i e s  i nc lude  a f t e rbu rne r s ,  exhaus t  nozz le s  and 
inlets fo r  such  eng ines  as tu rbo je t s ,  d ry  and wlafterburners;  turbofans,  dry; and turbofans,  after-  
burners  and wlduct burning (the las t  two be ing  l imi ted  by community noise) .  
The two test s t ands  sha re  a Beckman 210, 200 channel,  5000 samplelsec engine data  acquis i t ion system. 
Th i s  da t a  sys t em ou tpu t s  t o  magnetic tape,  punched paper  tape and t o  a PDP-8 computer, thus allowing a 
vide var ie ty  of  data  manipulat ions "on-l ine"  as w e l l  as "off-line". An Ampex dynamic da ta  record ing  
system is ava i l ab le .  In  add i t ion ,  t he  ex i s t ing  acous t i c  da t a  sys t em typ ica l ly  a l lows  acqu i s i t i on  o f  
acous t ic  da ta  f rom up t o  36 microphones located a t  e i t h e r  test s tand.  
OTHER SERVICES: Auxil iary a i r  is a v a i l a b l e  a t  2.7 l b l s e c  a t  250 ps ia  f rom a 600 CF accumulator; 
Service a i r ,  at  150 psia;  and a complete  on-si te  shop faci l i ty .  
* Note Below: Costs are f o r  two test s t ands ,  T-1 and T-2, together,$th common support  equipment. 
*A Note Below: T-1: $454,000, T-2: $200,000,  Instrumentation:  $392,000. 
FACILITY COST  HISTORY * 
AVERAGE ESTIMATED  OPER ING  CONSTRUCTION YEAR: 1967-69 COST $1,046,000 ** 
COST  (TYPICAL 8 HOUR SHIFT): 'Not Avai lable  Jan. '70) ESTIMATED  REPLACEMENT  VALUE $1,150,000 
CONTRACTOR: The Boeing Company MCATION: S e a t t l e ,  Washington 
IMPR0VF"S AND COSTS: Note:  These c o s t s  are pa r t  o f  cons t ruc t ion  cos t  above ;  (1969) Auxil iary a i r  
system, Cost $85,000; (1969) New T-1 100,000 l b f  thrust can t i l eve r  s t and ,  Cos t  $369,000. 
, 
PLANS  FOR FACILITY  PPROVEK!ZNTS: Cons ide ra t ions  fo r  fu tu re  g rowth  needs  inc lude  loca l  t e s t  ce l l s  and 
a d d i t i o n a l  test c a p a b i l i t y  a t  t h e  Boardman remote site. 
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SCHEMATIC 
T-1 STAND WITH JT-9D ENGINE 
FACILITY PERFORMANCE DATA 
Total Temperature: Ambient 
Total  Pressure: Ambient 
Mass Flow Rate: Unlimited, as  
required by engine 
Maximum  Run Time: Continuous 
Maximum Engine Thrust 
Heasuring Capability  (lbf) : 50,000 (T-1) 
(Current Installation) 50,000 (T-2) 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity Storage Pressure Temperature Range Delivery 
(psis) (OF) (1bJhr) 
Hydrocarbons Ambient 18 , 000 Ambient 40,000 gallons 
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BOEING TURBOJET/TURBOFAN ENGINE TEST  STAND 
(Wichita, Kansas) 
REPORTING INSTALLATION : STATUS  OF FACILITY: Stand-by 
The Boeinn Company COGNIZANT  ORGANIZATIONAL  COMPONENT: I Wichita   Divis ion - - .  
3801 South Oliver I W. K. Hayenga Power P lan t  Labora tor ies  ~~ 
Wichita,  Kansas 67210 
Boeing BroGhure, "Engineering Laboratory Facil- R. D. Scherer 
ities", Wichita Divis ion,  D3-4608-5, 
Phone: (316) 687-4904 November 1968 
F a c i l i t i e s  Manager 
OTHER  SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  is a sea l e v e l  s ta t ic  engine test s t and  cons i s t ing  of a steel "H" 
f rame type  s t ruc ture  des igned  to  hang one of two t u r b o j e t  o r  t u r b o f a n  e n g i n e s .  The space between the 
uprights measures 19 f t ,  2 inches ,  i n  w id th  and 14 f t ,  9 inches,  f rom the concrete  base surface to  the 
bottom of the overhead horizontal  support  beams. When t h r u s t  measurement i s  required a f l e x u r e  s e c t i o n  
is used ,  resu l t ing  in a 12 f t ,  1 i n c h ,  v e r t i c a l  d i s t a n c e  between the  concre te  base  sur face  and the  bottom 
of  f lexure  sec t ion .  Thrus t  capac i ty  of  the  s tand  is r a t e d  at  50,000 l b  and could easily be upgraded by 
mod i f i ca t ion  to  75,000 l b f .  
TESTING  CAPABILITIES: This fac i l i ty  has  been  used  for  per formance  tes t ing  of  557 and TF33 engines.  
Related  programs f o r  which the  s tand  has  been  used ' inc lude  the  fo l lowing:  (1) Sound suppressor develop- 
ment and q u a l i f i c a t i o n ,  (2) Inlet  development,  (3) Cowling and fan duct performance, (4) Pressure and 
temperature surveys i n  all engine compartment cavities, (5) Fue l  add i t ive  and fuel  heater  development  
tests , and (6) Anti-icing system development and qualification tests. 
The s t and  is served by a 10 f t  x 1 5  f t  sound t reated control  house and a 5000 ga l lon  fue l  t ank  wi th  a 
c e n t r i f u g a l  pump fo r  boos t ing  p res su re  in to  the  eng ine  d r iven  fue l  pump. Avai lab le  for  use  a t  t h i s  
test s t and  is an automatic data sampler and recorder system with computer compatibility. Approximately 
200 channels of pressure,  temperature,  force,  displacement and velocity type parameters may be recorded. 
On site "quick-look" d a t a  i n  t h e  form  of t a b u l a r  l i s t i n g  is ava i l ab le .  F ina l  form computer processed 
d a t a  may b e  o b t a i n e d  i n  less than one day turnaround time. 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
IMPROVEMENTS h COSTS: 
CONTRACTOR: 
ESTIMATED  REPLACEMENT  VALUE $ Not Available COST  (TYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION YEAR: 1955-61 COST $25,000 
LOCATION: 
PLANS FOR FACILITY  IMPROVEMENTS: None. 
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SCHEMATIC 
FACILITY  PEFSOFNANCE DATA 
Total  Temperature: Ambient 
Totial Pressure: Ambient 
Mass Flow Rate: Unlimited, as 
required by engine 
Maximum Run Time: Continuous 
Haximum Engine Thrust 
Measuring Capabi l i ty  ( lbf)  : 30,000 5 .5X 
Note: Thrust  capacity i s  50,000 lb f  w i th  
p o t e n t i a l  o f  70,000 lbf  ( through modif icat ion)  
ENGINE FUEL SUPPLY  CAPABILITY 
Fuel Type Storage Capacity S torage  Pressure  (OF) ( lbm/hr)  ( p s i 4  
Temperature Range Del ivery 
Hydrocarbons 5000 ga l lons  
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CURTISS-WRIGHT SEA LEVEL  TEST  CELL NO. WX38 
REPORTING  INSTAILATION: STATUS  OF  FACILITY: Active 
Curtiss-Wright Corporation COGNIZANT  ORGANIZATIONAL  COMPONENT: 
I One P a s s a i c  S t r e e t  Woodridge, New Je r sey  07075 I Experimental  Test  Equipment and Facil i t ies I 
OTEIER  SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
None Experimental Test Equipment and Facilities 
Phone: (201) 777-2900 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This is a static sea l e v e l  t u r b o j e t  e n g i n e  test c e l l   i n  which primary and secon- 
dary air is drawn from the atmosphere through sound attenuated inlets and discharged to atmosphere by 
means of  j e t  e j e c t o r  a c t i o n  and natural  convect ion through steel l ined  concre te  exhaus t  s tacks .  The 
test cel l  dimensions are 30 by 30 by 90 feet. An extensive sound treatment system a t  t h e  i n l e t  and out- 
l e t  ends of  the test cell e f f ic ien t ly  muff les  engine  and  exhaus t  no ises  dur ing  24 hour operation. The 
l a r g e  e f f e c t i v e  f l o w  area through the test cel l  and its sound t reatment  provides  engine operat ion under  
e s s e n t i a l l y  "true atmosphere" conditions, so t h a t  test performance is n o t  d i s t o r t e d  by a low p r e s s u r e  o r  
high ambient velocity test environment. Water sprays  incorpora t ing  tempera ture  cont ro l led  f low regula-  
t i o n ,  are used to  coo l  exhaus t  gases  be fo re  con tac t  w i th  the  sound treatment. 
ALTERNATE FACILITIES: Two alternate test cells (Nos. WX49 and WXSO) are ava i l ab le  wi th  similar capabi l -  
i ties t o  t h e  s u b j e c t  test cell. Addit ional  test cells o f  t he  same type are a l so  ava i l ab le  wi th  10K and 
20K lbf  engine  thrus t  measur ing  capabi l i ty .  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  c a n  b e  u s e d  f o r  a v a r i e t y  o f  tests, including engine endurance and 
engine dynamic simulation (with control provided by engine variable geometry or engine fuel control) .  
Components such as a f t e rbu rne r s ,  fue l  con t ro l  sys t ems ,  and exhaust  nozzles  have been tes ted for  the 
fol lowing  engine  types:   turbojets   (dry  and  wlaf terburner) ,   turbofans  (dry) ,  and turboramjets.  
Smooth approach measuring nozzles, designed to ASME s t anda rds ,  are f l ex ib ly  a t t ached  to  the  compresso r  
inlet to  p rov ide  a i r f low measurement. The c o n t r o l  room is w e l l  equipped with modem instrumentation, 
and is ar ranged  to  provide  exce l len t  observa t ion  and  cont ro l  of  test engines  by a minimum number of  
test personnel.  Al electrical instrumentat ion is supplied from a spec ia l  cons tan t  vo l tage  source .  
P r e c i s i o n  i n d i c a t o r s  are used for measuring all test data .  Many special  instruments  provide such func- 
t i o n s  as e l e c t r o n i c  t h r o t t l e  c o n t r o l ,  ice de tec t ion ,  and exhaust nozzle area ind ica t ion .  The test cel l  
fea.tures a warning system with 26 c i r c u i t s   t h a t   g i v e s  visual and audible  alarm of ope ra t ing  malfunc- 
t i o n s .  F i r e  p r o t e c t i o n  is provided by cel l  f lood and l o c a l i z e d  s p u r t  Cardox systems, supplied from a 
cen t r a l  s to rage  source .  
A H-P Dymec Punch Paper- tape data  acquis i t ion system is a v a i l a b l e ,  w i t h  200 data channels.  Dynamic da ta  
recording i s  provided by an Ampex FRl200 magnetic tape system with 42 da ta  channels .  
OTHER  SERVICES: Auxil iary a i r  i s  a v a i l a b l e  f o r  1 5 0  l b / h r  at  8 0  t o  600 p s i a ;  1500 p s i  a i r ,  is a v a i l a b l e  
f rom storage tanks;  and portable  hydraul ic  supply systems,  25 gallmin a t  3000 p s i .  
FACILITY COST  HISTORY 
AVERAGE ESTIMATED  OPERATING $2001500 p l u s  CONSTRUCTION YEAR: 1943-44 COST $ 500,000 ( e s t )  
COST  (TYPICAL 8 HOUR SHIFT): test services ESTIMATED  REPLACEMENT  VALUE $1,700,000 
CONTRACTOR: Mahoney-Troast h G. A. F u l l e r  LOCATION: New YorkINew Je r sey  
IMPROVEMENTS AND COSTS: Metropolitan Area Of f i ces  
(1952-53) Modif icat ions for  20,000 lb  Turbojet  Use, Cost $550,000; 
(1954-56) Modif ica t ions  for  50,000 lb  Turboje t /Turboramje t  Use, Cost $300,000. 
i I 
PLANS  FOR  FACILITY  DPROVEPJENTS: None 
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SCHEMATIC 
.. 
- 
FACILITY  PERFORNANCE DATA 
Mass Flow Rate 
Primary  ( lb/sec) : 300 (Induced) 
Hass Flow Rate 
Secondary  (lb/sec) : 900 (Induced) 
I.laximum Run Time: Continuous 
Tota l   Pressure   (ps ia )  : Ambient 
I.laximum Al t i tude   ( f ee t ) :  S e a  Level 
Maximum Engine Thrust 
Measuring  Capabili ty  ( lbf)  : 50,000 
ENGINE rmEL  SUPPLY  CAPABILITY 
Fuel Type Storage Capacity 
S torage  Pressure  Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
Hydrocarbons Ambient 250,000  (engine) 65. 400,000 ga l lons  
50,000  (after-  
burner) I 
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GENERAL  DYNAMICSjCONVAIR SEA LEVEL  ENGINE  TEST  CFLLS  NOS. 4 & 5 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Stand-by 
General Dynamics/Convair Division 
Department 578-0 San  Diego, C a l i f o r n i a  92112 
Eng inee r ing  Tes t  Fac i l i t i e s  P.O. Box 1950 
COGNIZANT  ORGANIZATIONAL  COMPONENT: 
OTHER SOURCES  OF INFORMATION: 
ReDort No.  RTL-8-191. 
NO. RT-309. (2) GD, "Thermodynamics Laboratory 
Not Avai lable  (1) GD/Convair , "Thermodynamics Laboratory Report 
LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  c o n s i s t s  o f  two sea l e v e l  s ta t ic  test cells (Nos. 4 & 5)  housed in 
a la rge  hangar  s i lencer .  The hangar  s i lencer  is an er ighe  noise  suppressor ,  des igned  to  accommodate 
two tu rboje t  a f te rburn ing  engines  of  the  30,000 pound t h r u s t  class not  opera t ing  s imul taneous ly .  The 
f a c i l i t y  h a s  t h e  growth p o t e n t i a l  t o  accommodate two engines of 50,000 pound t h r u s t  n o t  o p e r a t i n g  
simultaneously.  The f a c i l i t y  is a c o u s t i c a l l y  t r e a t e d  t o  d i s s i p a t e  t h e  sound energies  of  the pr imary 
air, secondary cooling air, and exhaust gases. An opera t iona l  con t ro l  room adjoins  the hangar  on the  
east s i d e  and c o n t a i n s  i n d i v i d u a l  c o n t r o l s  f o r  t h e  o p e r a t i o n  o f  t h e  two test s tands.  
Cooling air is pumped by t h e  e j e c t o r  a c t i o n  of a first and second stage augmentor arrangement. The 
second stage augmentor serves as a mix ing  sec t ion  in  the  coo l ing  a i r  ejector  system. The e j e c t o r s  were 
designed to  pump cool ing a i r  a t  a f l o w  r a t i o  o f  2:1, secondary to primary airflows. A l l  des ign  a i r f low 
accommodations are based on 275 l b s  p e r  sec of primary airflow. Provisions have been made to  a l low 
inc reased  p r imary  a i r f lows  in  o rde r  t o  sa t i s fy  fu tu re  eng ine  r equ i r emen t s .  Water i s  i n j e c t e d  i n t o  t h e  
exhaust stream in the second s tage augmentors  and serves as a c o n t r o l  a g e n t  i n  r e g u l a t i n g  t h e  e x h a u s t  
gas temperatures. The c o n t r o l  is normally operated at  a command s i g n a l  (set poin t )  cor responding  to  
450°F exhaust stream temperature.  The exhaus t  s ec t ion  o f  t he  s i l ence r  is t he  most c r i t i c a l  a r e a  d u r i n g  
an engine operat ion,  s ince i t  is sub jec t ed  to  the  to t a l  ene rg ie s  o f  t he  exhaus t  gases .  A steel g r i d  
has  been placed inside the exhaust  area t o  d i s s i p a t e  some of  the  ve loc i ty  ene rgy  o f  t he  gases  p r io r  t o  
their entry into the soundstream. 
TESTING  CAPABILITIES: Test Cell No. 5 is spec i f ica l ly  adapted  to  the  Opera t ions  of  a bare engine test 
s tand  whi le  Tes t  C e l l  No. 4 is s u i t e d  f o r  t h e  o p e r a t i o n s  o f  a fuse l age  test s tand.  The des ign  th rus t  
capacity of each stand is 30,000 pounds hor izonta l ly  and  this is reac ted  in to  the  f loo r  t h rough  s t eep  
pads. Each test cel l  is f u r n i s h e d  w i t h  f u e l , a i r , a n d  water supply  out le t s .  Pressure  regula tors  are 
i n s t a l l e d  in  t h e  f u e l  and air systems i n  the proximity of t h e  test cel l  areas. These serve t o  r e g u l a t e  
t h e  p r e s s u r e s  t o  meet t he  spec i f i c  r equ i r emen t s  of the engine. Provisions have been made fo r  t he  add i -  
t i o n  o f  a second fuel  system, should future  operat ions demand it .  Routing faci l i t ies  have been instal led 
fo r  i n s t rumen t  and electrical t r ansmiss ion  l i nes  between t h e  test areas and the  con t ro l  room. 
*Note below: Eight-hour s h i f t  is f o r  t y p i c a l  8 l n a n  crew cons is t ing  of  3 engineers  and 5 mechanics. 
Cos t s  fo r  test p repa ra t ion  and r e p o r t s  are dependent  on the specif ic  project ,  and a f igure of  about  
$20/manhour should be used for estimating purposes.  
FACILITY  COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
IMPROVEMENTS AND COSTS : Not Avai lable  
CONTRACTOR:  LOCATION : 
ESTIMATED  REPLACEMENT  VALUE $ COST  (TYPICAL 8 HOUR SHIFT): Approx. $1080* 
CONSTRUCTION YEAR: COST $300 (est) 
PLANS FOR FACILITY IMPROVEMENTS: None at  t h i s  time. 
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Preparation 
Area 
I 
57 Ft - 
Hangar Section 
V I 
FACILITY  PERFORIlANCE  DATA 
Total Temperature: Ambient 
Total   .Pressure:  Ambient 
Mass Flow Rate ( lb/sec) :  275  (Induced) 
H a x i m u m  Run Time: Continuous , b u t  
l i m i t e d  t o  8 minutes 
a t  m a s i m u m  exhaust  
temperature and 
t h r u s t  c o n d i t i o n  
H a x i m u m  Engine Thrust 
Heasur ing   Capabi l i ty   ( lb f )  : 30,000 
50,000  (Growth 
po ten t i a l )  
T I 
72 F t k  
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type 
Pressure Storage Capacity Del ivery Temperature Range 
(psis) (OF) (lbm/hr) 
Hydrocarbons o r  400 gal/min 
Aviat ion gasol ine Ambient @ 150 p s i  Ambient 22,500 g a l  
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GENE= DYNAElrCS/FORT WORTH PROPULSION SYSTEMS TEST  STAND 
REPORTING  INSTAISATION: STATUS  OF FAUITY: m V E  
General Dynamics/Fort Worth Divis ion 
Fort  Worth,  Texas  76101 
COGNIZANT  ORGANIZATIONAL  COMPONENT : 
P.O. Box 748 Engineering Test Laboratories 
OTHER  SOURCES  OF  INFORMATION: LOCAL OFFICE TO CONTACT  FOR  INFORMATION 
None Manager, Engineering Test Laborator ies  
Phone:  (817) 732-4811 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: The test s t and  cons i s t s  o f  a c e n t r a l  c o n t r o l  room wi th  two s e a  l e v e l  s t a t i c  test 
cells. The test cells are 20 feet wide  by  32 fee t  h igh .  Windows pe rmi t  obse rva t ion  o f  ope ra t ions  in  
each cell. The  semi-open ce l l  u t i l i z e s  a b l a s t  d e f l e c t o r  and engine operat ions are  usual ly  l imited to  
s h o r t  time dura t ions  due  to  noise .  However, two 5-79 engines  have  been  opera ted  s imul taneous ly  in  th i s  
cell. The enc losed  (Nor th)  ce l l  is a c o u s t i c a l l y  i n s u l a t e d  a n d  u t i l i z e s  water spray  bars  and  d i f fusers  
to  exhaus t  ver t ica l ly  to  a tmosphere .  This  cel l  conta ins  a 7.5 ton  movable crane hoist .  5-79 and TF-30 
type  engines  have  been  opera ted  in  th i s  cell. The test s t and  fue l  sys t em cons i s t s  o f  two 5,000 gallon 
underground tanks, and two pumps, each  ra ted  at  40,110 l b / h r  a t  194 f e e t  head. 
TESTING  CAPABILITIES: Tes t ing  is possible  for  such engine types as turboje t s  (dry  and  w/af te rburner )  
and  turbofans  (dry  and  wlaf te rburner ) .  Space  ex is t s  for  a data system consis t ing of  a Magnetic Tape 
Data Acquisition System, Flow System, "Quick Look" Monitoring System, Photo Panels, Manometer Boards, 
and a Temperature Recording System. The tape system can provide capabilities for monitoring and record- 
ing  da ta  on  150  cont inuous  da ta  i tems ,  180  i tems  on  a time sha r ing  bas i s  and  20 a c o u s t i c  i t e m s  e i t h e r  
cont inuous  or  time sharing. Standard and/or special  laboratory equipment is employed as  requi red .  
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST  ( YPICAL 8 HOUR SHIFT): $1000/$1500 
CONSTRUCTION YEAR: 1952 
CONTRACTOR: General Dynamics and  Subcontractors LOCATION: For t  Worth,  Texas 
COST $100K(est) 
IMPROVEMENTS ANTI COSTS: (1955)  North cel l  sound  suppressor,  Cost $325,000. 
ESTIMATED  REPLACEMENT  VALUE $850.000 
PLANS  FOR FACILITY  IMPROVEMENTS: As r equ i r ed  fo r  p r ime  con t r ac t s .  
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SCHEMATIC 
(Enclosed) 
North 
Cell 
FACILITY PERFORMANCE DATA 
Total Temperature:  Ambient 
Total  Pressure: Ambient 
Mass Flow Rate: Unlimited, as Required 
by Engine 
Maximum R u n  Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 20,000 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Delivery 'torage Pressure Storage Capacity Temperature Range 
(lbm/hr) (psfa) (OF) 
Hydrocarbons Ambient 80,220 @ 194 Ambient 10,000 gallons 
Feet Head 
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GENERAL  ELECTRIC  ACOUSTIC  FACILITY (SITE IV-D) 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
General Electric ComDany COGNIZANT ORGANIZATIONAL  COMPONENT: 
I 
"
Aircraf t  Engine Group 
Peebles,  Ohio 
Test Fac i l i t i e s  Eng inee r ing  
Evendale,  Ohio 
OTHER  SOURCES  OF  INFORMATION: MCAL OFFICE TO CONTACT  FOR  INFORMATION: 
None Phone:  (513) 243-4964, Evendale, Ohio 
Phone:  (617) 594-3872,  Lynn, Massachusetts 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  i s  loca ted  near  the  "crosswind  fac i l i ty" ,  which is d e s c r i b e d  i n  
t h i s  r e p o r t  and sha res  the  same c o n t r o l  room, services and instrumentation. The t e r r a i n  a t  t h i s  l o c a t i o n  
is l e v e l  and free o f  o b s t r u c t i o n s  f o r  300 feet. The c o n t r o l  room sha red  wi th  the  o the r  S i t e  I V  test pads 
is located in t he  cen te r  o f  t he  si te,  and provides  temperature ,  pressure,  fuel  f low,  thrust  and vibra-  
t ion  ins t rumenta t ion  and  cont ro ls  for  engine  opera t ion  and monitoring. The e n g i n e  i n  t h i s  f a c i l i t y  is  
mounted i n  an overhead, cantilever type  s t ruc ture ,  which  fu l ly  exposes  one  s ide  of  the  test engine to  
sound recording equipment. 
TESTING  CAPABILITIES: Sound measuring equipment is ava i lab le  for  measur ing  sound leve ls  and frequencies  
wi th in  a 180° arc about  the  engine  a t  all temperatures and pressures. Measuring equipment is a l s o  a v a i l -  
ab le  for  de te rmining  tempera ture  and  ve loc i ty  prof i les  of  the  engine  exhaus t .  The data system can handle 
176 p res su res ,  292 temperatures,  1 thrus t ,  and  8 frequencies (fuel flow and speed) which are recorded on 
d i g i t a l  d a t a  punch paper tape which can be processed on Evendale time share computers  for  conversion to  
engineer ing  uni t s  for  per formance  da ta  ca lcu la t ions .  Auxi l ia ry  serv ices  inc lude :  Air Supply  (125 p s i  
a t  16  lb / sec) ,  Electrical Supply (440 v o l t s ,  3 phase, 60 Hz, 110 v o l t s ,  400 Hz, 28 v o l t s  d c ) ,  and Water 
Supply (76 g p m  a t  100  ps i ) .  The Thrust Frame is capable of handling 100,000 lbs of thrust .  
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST  ( YPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION YEAR: 1968 
IMPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR: LOCATION: 
COST $ Not Avai lable  
ESTIMATED  REPLACEMENT  VALUE $ 
I I 
PLANS  FOR FACILITY IMPROVEMENTS: Not Avai lable  
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FACILITY PERFORMNCE DATA 
Total Temperature  Ambi nt 
Total  Pressure: Ambient 
Mass Flow Rate: A s .  required by engine 
Maximum Run Time: Continuous 
Maximum Altitude  (ft)  : Sea Level 
Maximum Engine Thrust ( lbf):  100,000 
I ENGINE mTm, SUPPLY CAPABILITY I 
Fuel Type 
Pressure Storage Capacity Delivery Temperature Range 
(psis) (OF) (gpm) 
Not Available 250 85 
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GE CROSSWIND h ANTI-ICING  FACILITY 
or 
( S i t e  IV-A; Peebles, Ohio) 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Genera l  Elec t r ic  Company 
T e s t  F a c i l i t i e s  E n g i n e e r i n g  C inc inna t i ,  Ohio  44135 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
Evendale, Ohio 
OTHER SOURCES  OF  INFORMATION: LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
None T e s t  F a c i l i t i e s  E n g i n e e r i n g  
Phone: (513) 243-4964 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This  is an ou tdoor  f ac i l i t y  cons i s t ing  o f  a br idge  type  s t ruc ture  suppor t ing  a 
turn tab le  wi th  a t h r u s t  frame for overhead engine mounting. The facil i ty can test engines under cross- 
winds up t o  100 knots a t  angles between 0-135'. The f a c i l i t y  i n c l u d e s  a wind tunnel ,  engine  turn tab le ,  
engine mounting equipment, etc. Thirteen 200,000 cfm two-stage axial-f low variable  pi tch fans dr iven 
by 200 hp e lec t r ic  mptors  provide  the  c rosswind  ve loc i t ies .  
The a n t i - i c i n g  f a c i l i t y  u t i l i z e s  t h e  c r o s s w i n d  f a c i l i t y  and air  supply. Checkout and adjustment of 
ic ing systems can be made before  engine  installation, p e r m i t t i n g  t e s t i n g  t o  commence immediately after 
engine setup.  The f a c i l i t y  is capable  of  producing inlet  ic ing condi t fons between one and th ree  g ra ins  
o f  i ce  pe r  cub ic  meter a t  23'F, depending on ambient conditions,. Equipment includes engine i n l e t  d u c t ,  
water manifolds, spray nozzles, humidity measuring equipment, high speed cameras, and ice  sampling 
equipment. 
TESTING  CAPABILITIES: The con t ro l  room shared  wi th  the o t h e r  S i t e  I V  test pads is l o c a t e d  i n  t h e  c e n t e r  
o f  t he  s i te ,  and provides  cont ro ls ,  t empera ture ,  p ressure ,  fue l  f low,  thrus t  and v ibra t ion  ins t rumenta-  
t i on  fo r  eng ine  ope ra t ion  and monitoring. In addition, 352 p res su res ,  400 temperatures,  8 f requencies  
( fuel  f low and speeds) and 1 t h r u s t  signal are recorded on a d i g i t a l  d a t a  punch paper tape which can be 
processed on Evendale time share computers for conversion to engineering units for performance data 
ca l cu la t ions .  
OTHER SERVICES: Compressed a i r  is provided a t  125  ps i  and at  1 6  l b / s e c  m a x .  flow rate; Water, 75 
gal/min a t  100 p s i ;  E l e c t r i c a l  power, 440V, 3 phase, 60 Hz; l l O V ,  400 Hz; l l O V ,  60 Hz; 28 Vdc. 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING - ESTIMATED  REPLACEMENT  VALUE $ Not Available COST  (TYPICAL 8 HOUR SHIFT): Not Available CONSTRUCTION YEAR: 1965 COST .$ 
IMPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR: 
PLANS FOR FACILITY  IMPROVEMENTS: None 
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SCHEMATIC 
I I I I 
FACILITY PERFORMANCE DATA 
Total Temperature: Ambient 
Total Pressure: Ambient 
Kass Flow Rate: Unlimited, 
as required by engine 
Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability (lbf) : 100,000 
(Thrust frame capacity) 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
( p s i d  (OF) (lb,/hr) 
Hydrocarbons Ambient 185,000 Delivery (0 to 100) 300,000 gal 
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GE ENDURANCE TEST  STAND 
( S i t e  V; Pebbles,  Ohio) 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Genera l  E lec t r i c  Company COGNIZANT  ORGANIZATIONAL  COMF'ONENT: 
I Cincinnat i ,  Ohio 1 Evendale,  Ohio T e s t  F a c i l i t i e s  E n g i n e e r i n g  
OTHER  SOURCES  OF  INFORMATION: LAC& OFFICE TO  CONTACT  FOR  INFORMATION 
None Tes t  Fac i l i t i e s  Eng inee r ing  
Phone: (513) 243-4964 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: S i t e  V is a dual  pad outdoor  test f a c i l i t y  w h i c h  i n c l u d e s  a two s t o r y  c o n t r o l  
building with an equipment and service room on t h e  main f l o o r  and an opera t ing  con t ro l  room on the 
v ided  on  e i the r  s ide  o f  t he  common control building for overhead mounting of two engines independently.  
second f loor .  Two eng ine  suppor t  s t ruc tu res  wi th  th rus t  'frames and mounting hardware are pro- 
Fuel,  air, water and electrical s e r v i c e s  are a v a i l a b l e  at  e i t h e r  pad. 
TESTING  CAPABILITIES: Thrust reverser, in f r a red  s igna tu re ,  and o t h e r  t y p e s  o f  t e s t i n g  which  cannot  be 
accomplished i n  f u l l y  e n c l o s e d  test c e l l s  are p o s s i b l e  a t  t h i s  site, i n  a d d i t i o n  t o  e n d u r a n c e  t e s t i n g  
and systems mechanical performance tests. The tests are conducted from a common c o n t r o l  room equipped 
wi th  con t ro l s  and d i sp lay  in s t rumen ta t ion  fo r  ope ra t ion  and monitoring of the engine.  Console instru- 
menta t ion  for  each  pad  cons is t s  of  12  v ibra t ion  inputs ,  48  tempera tures ,  22 p res su res ,  2 speed channels,  
fue l  f low,  thrus t  readout ,  etc. I n  a d d i t i o n ,  a d i g i t a l  d a t a  s y s t e m  p r o v i d e s  up t o  500 channels shared 
by t h e  pads. D ig i t a l  i n s t rumen ta t ion  capab i l i t i e s  at  each pad include 100 temperatures,  88 p res su res ,  
5 frequencies (fuel f low and speeds),  and 1 t h r u s t  s i g n a l .  The s i g n a l s  are recorded on a d i g i t a l  d a t a  
punch paper tape which can be processed on Evendale time shared computers for conversion to engineering 
u n i t s  f o r  performan-ce d a t a  c a l c u l a t i o n s .  
OTHER  SERVICES: Compressed air is provided a t  100 p s i  and at 1 6  l b l s e c  max. flow rate; Water, 
75 gal/min at  100 psi ;  Electrical power, 440V, 3 Phase,  60 Hz; l l O V ,  400 Hz; l l O V ,  60 Hz; 28 Vdc. 
FACILITY  COST  HISTORY 
AVERAGE  STIEIATED  OPERATING 
IMPROVEMENTS  AND  COSTS: Not Avai lable  
CONTRACTOR: 
ESTIMATED  REPLACEMENT  VALUE $ Not Available COST  (TYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION YEAR: 1969 COST $ 
PLANS  FOR FACILITY IMF'ROVEMENTS: None 
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Roatuay 
( N 4  
Rooms 
Room 
Second Floor: Control 
FACILITY PERFOREIANCE DATA 
Total Temperature: Ambient 
Total Pressure: Ambient 
Elass Flo1.7 Rate: Unlimited, 
as required by engine 
Run Time: Continuous 
Pfaximum Engine Thrust 
Measuring Capability (lbf) : 100,000 
( Thrust frame capacity) 
I ENGINE FVEL SUPPLY CAPABILITY I 
Fuel Type Storage Pressure Storage Delivery 
Temperature Range 
(psia) (OF) (lbm/hr) 
Hydrocarbons Ambient . 185,000 Delivery (0 to 100) 300,000 gal 
2-29 
GE STATIC SEA LEVEL  TEST  CELL NO. 5 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Act ive 
Genera l  E lec t r i c  Company COGNIZANT  ORGANIZATIONAL  COMPONENT: 
I Cincinnati ,   Ohio 45215 I Tes t  Fac i l i t i e s  Eng inee r ing  Evendale, Ohio 
OTHER  SOURCES  OF  INFORMATION: LOCAL OFFICE TO  CONTACT  FOR  INFORMATION: 
None Tes t  Fac i l i t i e s  Eng inee r ing  
Phone:  (513) 243-4964 
DESCRIPTION AM, TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This  is a static sea l e v e l  test c e l l  w i t h  t h e  c a p a b i l i t y  t o  h e a t  a i r  induced by 
the  eng ine  as i t  is drawn through a hor i zon ta l  acous t i ca l ly  t r ea t ed  20 foot by 20 foot test chamber. 
Heaters l o c a t e d  i n  this area c a n  h e a t  t h e  i n l e t  air t o  150'F  (2 x 106 Btu/hr) a t  up t o  2000 l b / s e c .  
A f i l t r a t i o n  s c r e e n  (24 mesh x .0075 inch  wire) is l o c a t e d  i n  t h e  i n l e t  s t a c k .  The exhaust system con- 
sists o f  a 10 foot  diameter  water cooled augmenter connected t o  a b las t  suppres so r  i n  the  sound  con- 
t r o l l e d  vertical exhaust  s tack.  The engine is mounted on an overhead thrust  frame capable of up t o  
100,000 lb th rus t  loads .  An 18 by 56 b y  1 2  f o o t  c o n t r o l  room is l o c a t e d  a d j a c e n t  t o  t h e  test chamber, 
providing engine and auxi l iary controls ,  thrust  measuring systems,  fue l  flow measuring systems, and 
temperature ,  vibrat ion and pressure instruments  for  engine operat ion and control .  
ALTERNATE FACILITIES: T h r e e  o t h e r  f a c i l i t i e s  are a v a i l a b l e .  Cells 6  and 7,which are n e a r l y  i d e n t i c a l  
t o  t h e  s u b j e c t  test cell, and Cell 2, which is similar t o  Cell No. 5 .  
TESTING CAPABILITIES: Automatic  data  handling (ADB) c a p a b i l i t i e s   i n c l u d e :  400 pressures ,  392 tempera- 
tu res ,  10  f requencies  ( fue l  f lows  and  speeds) ,  24  br idge  c i rcu i t s ,  10  v ibra t ion  channels  and  16  d ig i ta l  
inputs .  The ADH h a s  t h e  c a p a b i l i t y  o f  r e c o r d i n g  t r a n s i e n t  d a t a .  (Up t o  400 analog  channels  can  be 
recorded a t  speeds from 200 t o  1 0 K  channels per second.) Engine performance data are available within 
two minutes after i n i t i a t i o n  of a normal ADH reading.  
OmER SERVICES: Compressed a i r  is  provided at  100 p s i n  a t  1 2  l b l s e c  m a x .  flow rate and 300 p s i g  a t  
60 l b f s e c  m a .  flow rate; Water, 2000 ga l /min ;  E lec t r i ca l  power, 60A;  440V, 3 phase; l l O V ,  60 Hz; 
l l O V ,  400 Hz;  20 Vdc. 
" -~ - 
FACILITY  COST  HISTORY 
AVERAGE  ESTIMATED  OPERATING  CONSTRUCTION YEAR: 1953-55 COS: $ Not Available 
COST  (TYPICAL 8 HOUR SHIFP): Not Avai lab le  ESTIMATED  REPLACEMENT  VALU .$ 
CONTRACTOR: 
IMPROVEMENTS AM, COSTS: Not Avai lable  
I 
PLANS  FOR FACILITY  IMPROVEMENTS: None. 
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SCHWTIC 
Sound Treatment 
20 Ft Wide x 20 Ft High 
FACILITY PERFORMANCE DATA 
Total Temperature ( O R )  : 610 
Total  Pressure: Ambient 
Mass Flow Rate ( lb/sec):  2500 
(Induced by Engine) 
Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 100,000 
(Thrust frame capacity) 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
( p s i 4  (OF) (lbm/hr) 
Hydrocarbons Ambient 160,000 Delivery (0 to 90) 850,000 gal 
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GRUMMAN ENGINE TEST  FACILITY 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Grumman Aerospace Corporation COGNIZANT  ORGANIZATIONAL COMPONENT: 
I Bethpage, Long I s l a n d  New York 11714 I Engineering - Power Plant Design - Dept 345 Production - Engine Dept - 06051 I 
OTHER  SOURCES  OF  INFORMATION: LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
Not Avai lable  J. Trahnstrom - Cognizant Engr - Dept 345 - P l t  06 
Calverton, New York 11933 
Phone:  (516) 727-1500, e x t  437 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: Centered on a 35,000 square foot concrete area, t h e  Engine Tes t  House c o n s i s t s  
of two enclosed s ta t ic  test c e l l s  l o c a t e d  on e i t h e r  s i d e  of an i n t e g r a l  c o n c r e t e  and steel c o n t r o l  room. 
An ad jacen t  pump house and underground f u e l  s t o r a g e  area together with an equipment bay above the con- 
t r o l  room compr ise  the  auxi l ia ry  s t ruc tures .  The 15 by 30 f o o t  cells A and B,  r a t e d  f o r  30,000 and 
50,000 pounds, respec t ive ly ,  conta in  s tandard  48 inch rai l  system engine s tands equipped with "Emerytt 
thrust measuring systems. A "Cardox" Fire  Detect ion and Ext inguishing system is integrated with a  
gene ra l  alarm c i r cu i t ,  w i th  e l ec t r i cd l ly  ope ra t ed  door s  enc los ing  each  cell. Bu i l t - i n  fue l ,  hydrau l i c ,  
compressed air, water and electrical l i n e s  service both cells. Instrumentat ion and hydrau l i c  j unc t ion  
boxes  provide  in te r face  wi th  the  cont ro l  room. Engine power c o n t r o l  is maintained by a  direct  cable  
sys tem f rom the  thro t t le  on the operator 's  console .  The a i r  condi t ioned,  sound at tenuated control  room 
houses  separa te  opera tor ' s  and  engineer ing  consoles ,  dupl ica ted  for  ce l l s  A and B. These con ta in  a l l  
necessary  d i rec t  reading  ins t ruments  for  moni tor ing  552 series Turbojet  and TF30 ser ies  tu rbofan  engines .  
Other engines of the same type could be accommodated with minimum a l t e ra t ion  to  ex i s t ing  equ ipmen t .  
TESTING  CAPABILITIES: The Engine Test House i s  used  fo r  ope ra t ing  tu rbo je t  and tu rbofan  eng ines  a t  s ea  
l e v e l  s ta t ic  conditions with both bellmouth and s imulated airframe inlets. With the standard instrumen- 
ta t ion  provided ,  many phases of engine functional checking, t r i m ,  and troubleshooting procedures can be 
conducted. These include horsepower studies, both bleed a i r  ex t r ac t ion  and  e l ec t r i ca l  gene ra to r  l oad ing ;  
vor tex  des t royer  sys tem tes t ing ;  starter torque tes t ing;  and temperature  and v i b r a t i o n  s t u d i e s .  Employ- 
i n g  t h e  s p e c i a l  test equipment, a comprehensive engine-inlet  compatibil i ty study can be conducted. 
Engine component and auxi l ia ry  sys tems tes t ing  is p o s s i b l e  f o r  a f t e r b u r n e r s ,  i n l e t s ,  and f u e l  c o n t r o l  
systems.  Applicable  engine types are  turbojet  and turbofans (both dry or  w/af terburners) .  
RECORDING CAPABILITY: Standard Equipment:  Honeywell  12  channel 350 cycle  Visu-Corder.  Special Test 
Equipment:   Digi ta l -computer-control led  acquis i t ion  system  includes  s ignal   condi t ioning,   f i l ter ing,  
64 channel low level  mult iplex,  f requency response of  10 Hz and f u l l  s c a l e  e r r o r  t o l e r a n c e  o f  less than 
t r o l  u n i t ;  a 7  t rack  - 1 / 2  i n c h  d i g i t a l  t a p e  t r a n s p o r t ;  1 2  column, 40 l i n e s  p e r  second alpha-numeric 
"on-l ine"  pr inter ;  an on-l ine typewri ter ;  a t ime display;  and a s s o c i a t e d  e l e c t r o n i c s .  Analog-Constant 
Bandwidth Acquis i t ion System includes 40 high frequency (1000 Hz) channels of constant bandwidth 5 4 KHz 
V.C.O.'s, FM Mult iplexing and recording electronics ,  and a 7 t r ack  - 1/2 inch intermediate  band analog 
tape  t ranspor t .  A f u l l  Data Reduction Facil i ty is o p e r a t e d  i n  a nearby plant  located on the Grumman- 
Calverton complex. 
- + E mil l i second reso lu t ion .  It is composed of general purpose computer with "8K" memory; a tape con- 
*Note Below: (a)  Production  Engine  Operations (8 Hour Shif t ) :   Includes  engine trim and t roubleshoot ing 
plus   overhead,   fuel ,  and manpower; (b)  Engineering  Test  Operations (8 Hour Shif t ) :   Includes  overhead,  
f u e l ,  and manpower. 
FACILITY  COST  HISTORY 
AVERAGE  ESTIMATED  OPERATING *(a>  $650/sh i f t  
CONTRACTOR: James Stewart  and Co.  LOCATIOX: New York 
ESTIMATED  REPLACEMENT  VALUE Not Available COST  ( YPICAL 8 HOUR SHIFT): (b)  $1200/shift  
CONSTRUCTION YEAR: 1955 COST $226,000 
IMPROVEMENTS AND COSTS: (1968-69) Engineering  Support  Equipment:  improved  data  monitoring  equipment, 
engine power cont ro l  sys tem,  fue l  supply  modi f ica t ion ,  and 48 inch rail system thrust  s tand,  Cost  
$400,000; (1968-69) F a c i l i t i e s  Department  Improvements:  augmented  concrete  base  for  thrust  stand, 
improved f u e l  pumping and f i l t r a t i o n  s y s t e m ,  a i r  c o n d i t i o n i n g ,  e l e c t r i c a l  s e r v i c e s ,  C o s t  $50,000; (1968- 
69) Spec ia l  Data Acquisi t ion Equipment: SE 6 Data System includes related signal conditioning and 
amplifier  equipment.   Cost 5200.000. I 
PLANS  FOR  FACILITY  DPROVEMENTS : None. 
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FACILITY PERFORZL4h'CE DATA 
Total Temperatlire I . Ambient . 
Total Pressure: Ambient 
Mass Flow Rate: Unlimited , as 
required by engine 
Maximum Engine Thrust 
hfeasuring Capability  (lbf):  Cell No. A: 35,000 a t  6 ft. centerline 
Cell No. B: 50,000 a t  6 ft .  centerline 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type 
I Hydrocarbons (JP5) I 15,000  gallons I 4 8  74 , 000 Ambient 
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LTV  SEA  LEVEL  ENGINE  TEST  CELL NO. 3 
REPORTING INSTALTATION : STATUS  OF FACILITY: Active 
LTV AerosDace Coruoration COGNIZANT  ORGANIZATIONAL COMPONENT: 
I P.O.  Box 5907 Dallas, Texas 75222 I Engineer ing   Labora tor ies  I 
O W R  SOURCES  OF  INFORMATION: LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
None R. R. Raven, Ch ie f ,  S t ruc t s  & Systems  Labs 
Phone: (214) 266-5764 
~ ~~ ~ 
DESCRIPTION AM) TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This  s tatic sea l e v e l  test c e l l  is opera ted  in  the  cont inuous  mode. The test 
c e l l  is 32 feet wide by 44 feet long by 1 6  feet high. The engine i s  con t ro l l ed  from an ad jacen t  room 
with windows overlooking the test article. Photo-coverage  (normal  and  high  speed) is a v a i l a b l e  f o r  
s p e c i f i c  test condi t ions.  
ALTERNATE FACILITIES: An a l t e r n a t e  test cel l  (No. 4) is a v a i l a b l e  w i t h  c a p a b i l i t i e s  i d e n t i c a l  t o  t h e  
s u b j e c t  test cell. 
TESTING  CAPABILITIES: This f a c i l i t y  is used  fo r  t e s t ing  tu rbo je t ,  t u rbo fan  and turboprop  engines  a t  
sea l eve l  cond i t ions .  The c e l l  h a s  a c o n t r o l  room and da ta  record ing  area adjacent  to  the  test c e l l .  
The data  system is a real time hybrid system using a Sigma 3 and a Sigma 7 computer. The system can 
acquire  and process  up t o  450 channels of data. Sampling rates vary from 40 channels per second to 
20,000 channels per second. 
Engine dynamic s imulat ion is a v a i l a b l e  by u t i l i z ing  engine  var iab le  geometry  cont ro l  or  engine  fue l  
con t ro l .  
Engine  components  and aux i l i a ry  sys t ems  t e s t ing  is p o s s i b l e  f o r  a f t e r b u r n e r s  ( t u r b o j e t s  and turbofans) 
and for  fuel  control  systems,  exhaust  nozzles ,  heat  exchangers ,  inlets ,  and var iable  geometry control  
( t u r b o j e t s  and turbofans ,  d ry  and wi th  a f te rburner ;  tu rbofans  wi th  duc t  burn ing) ,  
OTHER  SERVICES: Auxil iary air is a v a i l a b l e  a t  5 l b / s e c  at  115 ps ia ;  Hydraul ic  se rv ices ,  80 gal/min at  
5000 psia .  
* Note Below: Based on assumptions  that  a test engineer ,   t echnic ians ,   ins t rumenta t ion   engineer ,  
ins t rumenta t ion  technic ian ,  da ta  acquis i t ion  sys tem,  and expendable materials (fuel,  
etc.) would be  fu rn i shed  wi th  the  f ac i l i t y .  
** Note Below: The labora tory  engine  test c a p a b i l i t y  is a pa r t  o f  t he  p roduc t ion  eng ine  f ac i l i t y .  
It is n o t  p r a c t i c a l  t o  s e p a r a t e  t h e  c o s t  o f  t h e  l a b o r a t o r y  a p a r t  from t h e  whole f a c i l i t y .  
FACILITY  COST  HISTORY 
[AVERAGE ESTIMATED OPERATING CONSTRUCTION YEAR: COST $ Not Avai lable  
I COST  (TYPICAL 8 HOUR SHIFT) : $1500 * (Esti-sated) ESTIMATED  REPLACEbEhT  VALUE $250,000** 
CONTRACTOR: LTV Aerospace  C rporation LOCATION: Da l l a s ,  Texas 
IMPROVEMENTS AND COSTS: 
1 I 
PLANS FOR FACILITY  IMPROVEMENTS: (1)  Additional pumping capaci ty   to   120,000  lb/hr ;   (2)   Thrust  
measur ing  capabi l i ty  to  60,000 l b f .  
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FACILITY PERFORMANCE  DATA 
Total Temperature: Ambient 
Total Pressure: Ambient 
Mass Flow Rate: Unlimited , 
as  required by engine 
Run Time: Continuous 
Maximum Engine Thrust 
Pleasuring Capability  (lbf) : 50,000 
18 Ft 8 In. 
44 Ft 611 
1 
ENGINE FWL SUPPLY  CAPABILITY 1 
J 
Fuel Type 
Pressure Storage Capacity Delivery Temperature Range 
(psis) (" F) (lbmlhr) 
Hydrocarbons 60,000 8000 gallons 
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LOCKHEED-GEORGIA SEA LEVEL  ENGINE  TEST  STAND NO. 1 
REPORTING  INSTALLATION: STATUS OF FACILITY: Stand-by 
Lockheed-Georgia Company 
86 S. Cobb Drive 
COGNIZANT  ORGANIZATIONAL  COMPONENT: 
Marietta, Georgia  30061 
Engineer ing  F l ight  Tes t  
OTHER SOURCES OF INFORMATION: LOCAL OFFICE TO CONTACT FOR INFORMATION: 
None George Hines 
Phone: (404) 424-3701 o r  424-3776 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  i s  an open air (static) test s t a n d  o r i g i n a l l y  b u i l t  f o r  C-141A 
eng ine  t e s t ing  and then modif ied for  the C-5 engine. The s t a n d  c o n s i s t s  o f  a s t r u c t u r a l  s t e e l  framework 
enclosing a thrust  cradle  suspended by f l e x u r e  s t r a p s .  Thrust measur ing  capabi l i ty  (a Hydraulic Emery 
Cell) exists to measure forward and reverse thrust  up t o  60,000 and 30,000 pounds r e spec t ive ly .  The 
s t and  was s t ruc tu ra l ly  des igned  fo r  100 ,000  pounds capab i l i t y .  The t h r u s t  c r a d l e  was designed to accept 
a C-5A pylon and enginefnacel le  mounted a t  C-5A inboard height .  The s t and  is con t ro l l ed  from a sound 
proof blockhouse with complete capabili ty for mounting instrumentation of a l l  types.  
ALTERNATE FACILITIES: A second test s t and  (No. 2) is a v a i l a b l e  a t  t h e  same test pad  which u t i l i z e s  t h e  
same c o n t r o l  room as t h e  s u b j e c t  test s tand.  This is an open a i r  (static) s t a n d  b u i l t  f o r  e n d u r a n c e  
t e s t i n g  of t h e  C-5A outboard,pylon and enginefnacelle.  
TESTING  CAPABILITIES: T h i s  f a c i l i t y  i s  used for providic- performance and endurance test capab i l i t y .  
Applicable engine types are turboje t s  (dry  and  wfaf te rburner ) ,  tu rbofans  (dry  and  w/af te rburner ) ,  and  
turbofans  (wfduct  burning). The performance test s t and  (No. 1) inc ludes  faci l i t ies  for  loading  the  
complete power package components fo r  func t iona l  checkou t ,  t ha t  is, hydraul ic  pump loading and cooling, 
pneumatic bleed and generator load. The endurance stand (No. 2) i s  present ly  configured only for  func-  
t i ona l  t e s t ing  o f  t he  eng ine fnace l l e  and  on ly  aircraft  cockpi t  type instrumentat ion i s  ava i l ab le .  
*Note below: (a) Performance  Stand 
(b)  Endurance  Stand 
FACILITY COST  HISTORY 
AVERAGE  ESTIMATED  OP RATING *(a) $1000/Shift CONSTRUCTION YEAR: 1961 COST $ 300,000 
COST  (TYPICAL 8 HOUR SHIFT) : (b)  8OO/Shift ESTIMATED  REPLACEMENT  VALUE $1,200,000 
CONTRACTOR: Lockheed-Georgia Co LOCATION: Marietta, Georgia 
IMPROVEMENTS AND COSTS: (1966) Add c o n t r o l  room, concrete  test s t and  pad ,  b l a s t  f ence ,  fue l  s to rage  
system, and two test stands, Cost $416,300. 
NOTE: Cos ts  do  not  inc lude  land  cos t  loca ted  on government property.  
I I 
PLANS  FOR FACILITY IMPROVEMENTS: 
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FACILITY PERFOREIANCE DATA 
Total Temperature: Ambient 
Total Pressure: Ambient 
Plass Flon Rate: Unlimited, As 
Required by Engine 
Altitude: Sea Level 
M a x i m u m  Engine Thrust 60,000 (forward) 
Measuring Capability  (lbf) : 30,000 (reverse) 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
(psis) (OF) (1bm/hr) 
Hydrocarbon (JP-4) 25,000 gallons 
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NAVAL A I R  TEST CEENTER 
SEA  LEVEL ENGINE THRUST  STAND 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
Naval Air Test  Center  COGNIZANT  ORGANIZATIONAL  COMPONENT: 
I Patuxent  River,  Maryland 20670 I Airborne Measurements and Standards Laboratory Unit 
OTHER SOURCES  OF  INFORMATION: 
"Navy Technical  Faci l i ty  Regis ter" ,  
LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
Technical Services Branch (TSD) 
NAVMAT P-3999, 1968. Phone:  (301) 863-3111, e x t  4440 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: Th i s  t h rus t  s t and  is a "T" shaped  s t ruc tu ra l  steel floating platform, suspended 
on f o u r  s t a i n l e s s  s teel  f l e x u r e s  so  as t o  resist s i d e  sway r e s u l t i n g  from of f  cen ter  loading  genera ted  
by  s ing le  eng ine  ca l ib ra t ions .  The main  body of this  f loat ing platform,  plus  the extension,  can accommo- 
d a t e  aircraft whose nose to main gear  is n o t  more than 30 feet and whose main t o  main gea r  is not  over  
20 feet. 
TESTING  .CAPABILITIES: The th rus t  de t ec t ion  sys t em is composed of two p r e c i s i o n  e l e c t r o n i c  l o a d  c e l l s  
of  1110% accuracy ,  each  wi th  dua l  s t ra in  gage  br idges  to  g ive  2 independent outputs.  These cells are 
p l a c e d  i n  t h e  extreme lateral poin ts  of  the  s tand .  The output  s ignal  of  the pr imary br idges is paral-  
l e l e d  i n t o  a m i l l i v o l t  meter. The output  s igna l  of  the  secondary  br idges  is p a r a l l e l e d  i n t o  an o s c i l l o -  
40,000 l b s  and t h e   v e r t i c a l  load limit is 80,000 l b s  a t  t h i s  time. 
graph t o  g i v e  dynamic records of t h r u s t  f o r  time h i s t o r i e s  and event  marking. The th rus t  capac i ty  i s  
The system is c a l i b r a t e d  t o  r e a d  20 l b s  p e r  d i v i s i o n  on t he  mi l l i vo l t  po ten t iome te r  w i th  a guaranteed 
yea r  round system accuracy of 1% of reading from 5000 l b s   t o  25,000 l b s  and p lus  (+) o r  minus (-) 30 l b s  
f rom zero to  5000 lbs .  
The t h r u s t  i n d i c a t i n g  and support  instrumentat ion is housed in a br ick  ins t rument  house  loca ted  100  fee t  
west of   the  s tand.   Instruments   included are: s t r ip  cha r t  r eco rde r ,  r eco rd ing  wind d i r e c t i o n  and 
veloci ty;  aneroid barometer ;  psychrometer ,  s ix  channel  recording osci l lograph;  radio transmitter base 
s t a t i o n  f o r  communicating with shop and p o r t a b l e  t r a n s c e i v e r s  which are used by p i l o t  and ground support 
personnel  dur ing  ca l ibra t ions .  
FACILITY  COST  HISTORY 
' AVERAGE  ESTIM T D  OPERATING  CONS RUCTION YEAR: 1953 COST $ 40,000 
COST  ( YPICAL 8 HOUR SHIFT): $180 
CONTRACTOR: Thiokol  Chemical  Corp.,  Hunter-Bristol  Div. LOCATION: Bris tol ,   Pennsylvania  
ESTIMATED  REPLACEMENT  VALUE $125,000 
IMPROVEMENTS AND COSTS: (1957) Instrument  house bui lding No. 182,  Cost  $9006;  (1965)  12 f t  extension,  
and changed load cells and readout, Cost $35,000. 
I I 
PLANS FOR FACILITY  INPROVEMENTS: ?Arust c a p a c i t y  t o  b e  i n c r e a s e d  t o  60,000 l b f .  
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FACILITY PERFORMANCE DATA 
Total Temperature: Ambient 
Total  Pressure Ambient 
Mass Flow Rate: Unlimited,  as 
required by engine 
Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 40,000 (Planned 
expansion to  60K) 
ENGINE FUEL SUPPLY CAPABILITY 1 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
Not Available 
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NORTH AMERICAN ROCKWELL/COLUMBUS 
SEA LEVEL  ENGINE  TEST  CELL 
REPORTING  INSTALIATION: STATUS  OF FACILITY: Standby 
North American Rockwell COGNIZANT  ORGANIZATIONAL  COMPONENT: 
Columbus Divis ion 1 4300 E. 5 t h  Avenue I Production Flight Test  Department I 
Columbus, Ohio  43216 I 
OTHER SOURCES  OF  INFORMATION: I LOCAL OFFICE TO  OliTACT  FOR  NFORMATION: 
I None I Aero Thermo Laborator ies  Phone: (614) 231-1851, e x t  2396 . 
I 1 I 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This  sea l e v e l  s ta t ic  engine test c e l l  is ope ra t ed  in  the  con t inuous  mode with 
a i r  suppl ied a t  ambient condi t ions.  The test cell dimensions are 52  fee t  wide ,  70 f e e t  l o n g  and 22 f e e t  
high. The engine  opera tor  may moni tor  engine  opera t ion  v isua l ly  by means o f  l a r g e  windows i n s t a l l e d  
between the control  room and test area as well as by remote TV. Engine exhaust is ducted to atmosphere 
a t  up t o  4950K c f m  through concrete walls l ined with acoust ical  panels  cooled by secondary airf low and 
water. A 200,000 ga l lon  cool ing  water s t o r a g e  c a p a b i l i t y  is ava i l ab le  wi th  water flow rate t o  
2800 gallmin. 
TESTING  CAPABILITIES: The engine test c e l l  is designed and equipped t o  o b t a i n  jet  engine t ransient  and 
s t ab i l i zed  pe r fo rmance  cha rac t e r i s t i c s ,  i nc lud ing  th rus t  eva lua t ion ,  impingement s t a r t i n g  tests, com- 
pressor  pressure and bleed f low determinat ion,  inlet duc t  eva lua t ion ,  fue l  and  o i l  sys t em t e s t ing ,  ac  
and dc power system evaluat ion,  and torque booster  tests. Applicable engine types are turboje t s  (dry  
and w/afterburner) , turbofans (dry and w/afterburner) , and turbofans (w/duct burning). The f a c i l i t y  
is also used to  t roubleshoot  malfunct ions and develop components and opera t ing  techniques  to  increase  
pe r fo rmance  and  r e l i ab i l i t y .  Capab i l i t i e s  a l so  inc lude  the  t e s t ing  o f  rocke t  eng ines  up t o  10,000-pound 
t h r u s t .  Data recording is accomplished with d i r e c t  w r i t i n g  o s c i l l o g r a p h s  w i t h  36 a v a i l a b l e  d a t a  
channels. 
OTHER SERVICES: Auxil iary a i r  is a v a i l a b l e  f o r  4000 cfm a t  300 p s i a  ( u t i l i z e d  f o r  t u r b i n e  impingement 
s t a r t i ng ) ;  and  a h y d r a u l i c  r e s e r v o i r  is a v a i l a b l e  a t  3000 p s i a  ( u t i l i z e d  f o r  e n g i n e  mounted hydrau l i c  
pumps). 
FACILITY COST  HISTORY 
AVERAGE  ESTIMAT D  OPERATING I CONSTRUCTION YEAR: 1958 COST S 912.000 
COST  (TYPICAL 8 HOUR SHIFT) : Not Avai lable  I ESTIMATED REP LAC PI^ VALUE $2 , 190 io00 
CONIXACTOR: Green  Fuel  Economizer Co. LOCATION: Beacon, New York 
IMPROVEMENTS AND COSTS: (1962) Inc rease   i n l e t / exhaus t   capab i l i t y ,   Cos t  $152,000. 
PLANS  FOR FACILITY IMPROVEMENTS: None 
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SCHEMATIC 
FACILITY PERFOREIANCE DATA 
PERFOREiANCE PARAEiETERS 
Total Temperature: 
Total Pressure: 
Mass Flow Rate: 
Ambient 
Ambient 
A s  required by engine 
Maximum Altitude: Sea Level 
Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 50,000 
FACILITY PERFORMANCE DATA 
Fuel Type Storage Pressure Storage Capacity Delivery Temperature Range 
(psis) (OF) (Ibm/hr> 
Hydrocarbons Ambient 102,000 Ambient 20,000 gallons 
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NARfLOS  ANGELES  PROPULSION  SYSTEMS  TEST  FACILITY 
(Santa Susana, California) 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
North American Rockwell 
None 
I n t e r n a t i o n a l  A i r p o r t  
Los Angeles.   California 90009 
Research and Engineering Division Los Angeles Division 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
E. F re sch l  
OTHER SOURCES  OF  INFORMATION:  LOCAL  OFFICE TO CONTACT FOR  INFORMATION: 
Mechanical and Propulsion Department 
Phone:  (213) 670-9151. e x t  2841 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This f a c i l i t y  c o n s i s t s  o f  f o u r  static sea level engine test s tands .  The remote 
l o c a t i o n   p e r m i t s   h i g h   n o i s e   l e v e l  and high-r isk tes t ing.  
TESTING CAPMILITIES: T h i s  f a c i l i t y  tests turboprop ,  tu rboje t ,  s m a l l  rocke t ,  and  rec iproca t ing  engines  
w i t h  t h e i r  a s s o c i a t e d  components. A sound suppressor is a v a i l a b l e  €or a 5-93 eng ine  s i ze  wi th  a 40 dB 
sound pressure  leve l  reduct ion  capabi l i ty .  
A 154  channel  e lec t ronic  data recording system is ava i l ab le  to  r eco rd  all types of high and low level 
d a t a  signals. A wide v a r i e t y  of da t a  senso r s  are stocked on site. Data can be recorded on high speed 
d i g i t a l  t a p e  f o r  d i r e c t  p r o c e s s i n g  by IBM computing equipment. Also a v a i l a b l e  are a d i r e c t  w r i t i n g  
recorder  for  immediate  on-si te  analysis  and a photographic  osci l lograph for  high frequency data  
eva lua t ion .  
OTHER SERVICES: Hydraul ic  se rv ices  are a v a i l a b l e  a t  80 galfmin and 150 galfmin a t  4000 p s i ;  electrical 
load  bank, 60 kW; a motor generator,  5 kW, 120f208V;  and water, 40,000 gallon storage tank. Engine 
and test equipment supporting shops are ava i l ab le  on  site. 
FACILITY COST  HISTORY 
AVERAGE ESTIEIATED  OPERATING 
IMPROVEMENTS AND COSTS: Not Available 
CONTRACTOR: LOCATION: 
ESTIMATED REPLACEMENT  VALUE $ Not Available COST  (TYPICAL 8 HOUR SHIFT):  Not Available 
CONSTRUCTION YEAR: COST $ 
PLANS  FOR  FACILITY IMPROVEMENTS: Not Available 
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FACILITY PERFOREIANCE  DATA 
Total Temperature:  Ambient 
Total  Pressure: Ambient 
Mass Flow Rate: Unlimited, as  
required by engine 
Maximum Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 60,000 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type Storage Capacity Storage Pressure Temperature Range Delivery 
( p s i 4  (OF) (lbm/hr) 
Hydrocarbons 40,000 gallons 
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NORTEROP ENGINE TEST C E U  
REPORTING  INSTALLATION:  STATUS  OF FACILITY: Active 
Northrou Corporation, Aircraft Divis ion COGNIZANT  ORGANIZATIONAL  COMPONENT: 
I 3901 West Broadway Hawthorne, C a l i f o r n i a  90250 I Systems Test  Laboratory 
I 
OTtUZR SOURCES OF INFORMATION: I LOCAL OFFICE TO CONTACT FOR  INFORMATION: 
I Northrop Report NB 67-253, "Engineering Labs. Hugo Pink, Manager,  Dept. 3460 Research & T e s t  F a c i l i t i e s " ,  November 1967 F l i g h t  and Laboratory Test Phone:  (213) 675-1611. ext 1312 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This sea l e v e l  s t a t i c  test cell measures 30 by 100 by 19 feet clear he igh t  
( inside dimensions) and is sound a t t enua ted .  
TESTING  CAPABILITIES: Equipment  and instrumentat ion  include:  (1) A TV moni tor ing   c i rcu i t   ( th ree   remote  
con t ro l l ed  cameras: two f ixed ,  one  por tab le) ,  (2)  Four  photomanometer boards,  (3) 300 electrical  c i r -  
c u i t s ,  (4) 300 pressure channels ,  (5)  400 temperature  channels, (6) 40-channel  photopanel  recorder, 
(7) Magnetic tape and IBM card data recording, and (7) A Boeing model 502-llB a i r  start cart. 
FACILITY COST  HISTORY 
COST $462K Approx. 
COST (TPPICAL 8 HOUR SHIlT): Not Avai lable  
CONTRACTOR:  LOCATION: 
ESTDlATED REPLACEMENT VALUE $ Not Avai lable  
IMPROVEMENTS AND COSTS: Not Avai lable  
I I 
PLANS  FOR FACILITY IMPROVEMENTS: Not Avai lable  
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SCHEMATIC 
FACILITY  PERFORNANCE DATA 
Total Temperature: Ambient 
Total  Pressure: Ambient 
Unlimited, as 
required by engine 
Maximum  Run Time: Continuous 
Maximum Engine Thrust 
Measuring Capability  (lbf) : 20,000 (Expandable 
to  40,000 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type 
Ambient @ 50 psi Ambient 10,000 gal ( J P - 4  or JP-5) 
80,210 Hydrocarbons 
Pressure Storage Capacity Delivery Temperature Range 
(psis) ( O F )  (lbm/hr) 
by-pass  system 
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UAC SEA LEVEL ENGINE TEST  STAND NO. X-8 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
United Aircraft Corporation 
P r a t t  and IJhimey Aircraft Divis ion 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
400 Main St . ;  E. Hartford,  Connecticut .06108 
Experimental  Test  Laboratories 
Experimental Test Department 
None 3 .  L. Preston, Supervisor,  Experimental  Test  
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE To CONTACT  FOR  INFORMATION: 
Fac i l i t i e s ;  Fac i l i t i e s  Of f i ce ,  Wi l lgoos  Labora to ry  
Phone: (703) 565 8809 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This  test s t and  is a sea l e v e l ,  s ta t ic ,  f u l l  s c a l e  e n g i n e  test s tand  wi th  a 
test sec t ion  c ross -sec t ion  33 by 33 f e e t  and a n  inlet l eng th  of approximately 55 f e e t .  A d i r e c t  f i r e d  
na tu ra l  gas  in le t  air h e a t e r  r a t e d  a t  2000 l b / s e c  is used to  p rov ide  a i r  a t  120'F. By the use of three- 
s tage  burner  nozz les ,  all burners  are lit a t  minimum ai.rflow conditions,  thereby yielding the minimum 
i n t o  a c y l i n d r i c a l  e j e c t o r  d u c t .  There they are mixed wi th  cool ing  a i r  a s p i r a t e d  i n t o  the test c e l l  by 
tempera ture  var ia t ion  across  the  engine in le t .   Dur ing  operat ion,  engine exhaust  gases are d i r e c t e d  
the  e j ec to r  ac t ion  o f  t he  eng ine  exhaus t  stream as i t  en te r s  t he  duc t .  The i n l e t  o f  t h e  c y l i n d r i c a l  
d u c t  e j e c t o r  is adjus tab le  over  a range of  8 feet so t h a t  i t  may posi t ioned i n  t h e  optimum l o c a t i o n  
r e l a t ive  to  the  eng ine  nozz le s .  In add i t ion ,  t h i s  sys t em is provided  wi th  an  e jec tor  spoi l ing  device  
and remotely controlled secondary air inlet dampers t o  modulate the pumping ac t ion  o f  t he  e j ec to r .  
These devices  alow s e t t i n g  o f  t h e  cel l  pressure throughout  the complete  operat ing range to  permit  
matching  of  engine  in le t  p ressure  to  cell pressure  in  order  to  reduce  s tand  per formance  cor rec t ions .  
Instrument connections are made f rom ins t rument  pods  to  s tand  panels  u t i l i z ing  mul t i -uni t  connec t ing  
devices  des igned  for  rap id  ins ta l la t ion .  The s tand  panels  are permanent ly  connected to  the appropriate  
r e a d o u t  o r  t r a n s m i t t i n g  d e v i c e  l o c a t e d  i n  t h e  c o n t r o l  room, automatic data system room o r  t o  s p e c i a l  
mobile instrumentation van. 
ALTERNATE FACILITIES: Thi r ty- two a l te rna te  sea l e v e l  static test s t ands  o f  va r ious  s i zes  are a v a i l a b l e .  
These include 5 s tands  wi th  a i r f low capabi l i ty  f rom 1500 t o  2000 l b / s e c ,  6 s t a n d s  w i t h  h e a t e d  i n l e t s  t o  
120'F and 6 with automatic  data  systems similar t o  X-8. 
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is used t o  conduct developmental tests on current and advanced air- 
breathing engines a t  sea l e v e l  static condi t ions,  Equipment and instrumentation permit engine steady 
state performance tests, endurance tests, t r a n s i e n t  tests, s t r a in  gage  ana lys i s ,  water i n j e c t i o n  tests, 
and a l l  other developmental  tests requ i r ed  of a complete  engine.  Applicable  engine types are  turbojets  
(dry and w/afterburner),  turbofans (dry and w/afterburner),  and turbofans (w/duct burning).  The s teady 
state data  system serves t h i s  s t a n d  with 687 ava i l ab le  da t a  channe l s  which are t ransmi t ted  to  an  on- l ine  
computer. Data and performance resul ts  are displayed on a l i n e  p r i n t e r  i n  t h e  c o n t r o l  room promptly 
a f t e r  t h e  d a t a  are reques ted .  Trans ien t  da ta  may be recorded by mobile van through an exterior panel.  
Four hundred da ta  channels  are ava i l ab le .  
OTHER SERVICES:  One hundred psig shop air p r imar i ly  fo r  i n s t rumen ta t ion ,  con t ro l s  and eng ine  s t a r t i ng ;  
110 and 440 v o l t  6 0  Hzac; and 24 v o l t  d c  e l e c t r i c a l  power supp l i e s ;  125 p s i g  i n d u s t r i a l  water; t e s t  
cel l  water fog fire system; 25 p s i g  steam; high  pressure  (740 psig) demineralized water;  a v a r i e t y  of 
fue l  supp l i e s ;  and  a hydrau l i c  sys t em to  ope ra t e  the  test ce l l  work platforms.  
FACILITY  COST  HISTORY 
'AVERAGE ESTIMATED  OPERATING  CONST UCTION YEAR: COST $ Not 
COST  (TYPICAL 8 HOUR SHIFT) : Not Avai lable  ESTIMATED  REPLACEMENT  VALUE $ Available  
CONTRACTOR: 
IMPROVEMENTS AND COSTS: Not Available.  
LOCATION : 
I I 
PLANS FOR FACILITY IMPROVEMENTS: Not  Available. 
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r Splitter-WZ Open Area 
FACILITY PERFORMANCE  DATA 
PERFOPXANCE PAlWETERS 
Total  Temperature ('R) : To 580 
Tota l   Pressure   (ps ia )  : 14.7 
Mass Flow Rate (lbm/sec):  2000 (Induced) 
Maximum Run T i m e :  Continuous 
Maximum A l t i t u d e   ( f e e t )  : Sea  Level 
Maximum Engine Thrust 
Measuring Capabili ty (lb f )  : 75,000 
ENGINE FUEL SUPPLY CAPABILITY 1 
Fuel Type Pressure Storage Capacity (psia)  
Del ivery 
(lbm/hr) 
Temperature Range 
(OF) 
Hydrocarbons ( J P  Type) Ambient 110,000 Ambient 8,000,000 gal  
( f o r  a l l  test c e l l s )  
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UAC SEA LEVEL OUTDOOR TEST STAND NO. X-314 
REPORTING INSTALLATION : STATUS  OF  FACILITY: Active 
United Aircraft Corporation COGNIZANT  ORGANIZATIONAL  COMPONENT: 
P r a t t  and Whitney Aircraft I Experimental   Test   Laboratories Experimental Test Department 1 East Hardford,  Connecticut 
OTHER SOURCES  OF  INFORMATION: 
400 Main S t r e e t ;  E. Hartford,  Conn. 06108 
LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: J. L. Preston,  Supvr ,  Experimental  Test  Faci l i t ies  
Fac i l i t i es  Off ice ,  Wi l lgoos  Labora tory  
Phone:  (203) 565-8809 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This  s tand  is an outdoor test f a c i l i t y  d e s i g n e d  t o  p e r m i t  u n i v e r s a l  l o c a t i o n  Of 
wind generat ing devices  for  engine crosswind tes t ing and other  auxi l iary equipment  for  a series of 
o t h e r  tests. These include l imited engine performance tests, inlet and exhaust sound surveys, foreign 
ob jec t  i nges t ion  and  the rma l  in l e t  d i s to r t ion  tests. Th i r ty  foo t  h igh  r ig id  steel frames anchored to 
a 3 0  by 40 by 6 f t  concrete  pad support  the engine mount. This b a s i c  s t r u c t u r e  is designed for  100,000 
l b s  of t h r u s t .  The test engine is mounted from an  overhead  s ta t ionary  mount adap te r  which is not  pres-  
en t ly  capab le  of t h r u s t  measurement. The engine,  predressed on the Experimental  Assembly Floor with 
instrumentat ion pod and mount assembly, is d e l i v e r e d  t o  t h e  test f a c i l i t y  o n  a s p e c i a l  t r a n s p o r t  s t a n d ,  
l i f t e d  i n t o  p o s i t i o n  by a 40,000 lb  ho i s t  sys t em and  locked  in to  the  permanent mount s t r u c t u r e .  I n s t r u -  
ment connections are then made from the instrument pods to stand booms which are permanently connected to 
t h e   c o n t r o l  room o r  a mobile van. 
ALTERNATE FACILITIES: Three alternate test s t a n d s  are a v a i l a b l e  f o r  o u t d o o r  t e s t i n g .  One of  these,  
X-307, can  provide  the  same c a p a b i l i t i e s  as t h e  s u b j e c t  s t a n d  i n  a d d i t i o n  t o  f o r w a r d  and r e v e r s e  t h r u s t  
measurement t o  75K l b  f o r c e .  
TESTING  CAPABILITIES: This  s tand  is capab le  o f  t e s t ing  l a rge  tu rbofan  o r  t u rbo je t  eng ines  a t  outdoor 
ambient conditions. It is equipped  for  bas ic  per formance  tes t ing  and ,  wi th  auxiliary equipment posi- 
t ioned as required,  is capable  of  running a series o f  s p e c i a l  tests. The s t and  i s  l o c a t e d  i n  an  open 
area with unobstructed space for  locat ing the crosswind generator .  Crosswinds with veloci t ies  up t o  
65 miles per hour are generated by a P&WA R-4360 r ec ip roca t ing  eng ine  d r iv ing  a fou r t een  foo t  p rope l l e r .  
Th i s  eng ine ,  i n s t a l l ed  on a por t ab le  mount can be posi t ioned as des i r ed  wi th in  a radius  of  100 feet 
from the  engine  and ,  except  for  the  exhaus t  je t  stream, a t  any point  around the test engine. The pro- 
p e l l e r  wind may b e  d i r e c t e d  g e n e r a l l y  toward the  test engine at the  des i red  angle  or  i t  may be  d i r ec t ed  
through an a u x i l i a r y  d u c t  t o  p r o v i d e  more s p e c i f i c  v e l o c i t i e s  a n d  d i r e c t i o n .  Wind v e l o c i t i e s ,  d i r e c -  
t i o n  and t h e i r  effects on  the  test engine are recorded by in s t rumen ta t ion  in  a mobile van. Thermal 
in le t  d i s t o r t i o n  tests are r u n  by mounting a l5 m i l l i o n  B t u  h e a t e r f b u r n e r  i n  a segmented duc t  which is 
loca ted  ahead of the test engine.  Duct loca t ion ,  mix ing  length  wi th in  the  duc t  and hea ter  capac i ty  
can be  va r i ed  as required.  A permanent ly  instal led system of  20 microphones, spaced a t  t e n  d e g r e e  
in t e rva l s  ove r  a 180' arc is l o c a t e d  i n  a 150 f t  r a d i u s  i n  a horizontal  plane through the engine center-  
l i n e .  Microphone signals are routed  through underground cables  to  the  record ing  loca t ions  in  the  
c o n t r o l  room o r  a mobile van. Steady s ta te  i n s t r u m e n t a t i o n  i n  t h e  c o n t r o l  room consists of approximately 
300 channels. Up t o  400 t r a n s i e n t  d a t a  s i g n a l s  can be transmitted to eqLipment mounted i n  a mobile van 
which is parked  ad jacent  to  the  cont ro l  room. 
OTHER SERVICES: S i x  l b l s e c  o f  d r y  service air for  ins t rumenta t ion  and e n g i n e  s t a r t i n g ;  1 2 0  and 480 v o l t ,  
60 Hz, 3 phase, and I20 v o l t ,  400 Hz and 28 v o l t s  d c  e l e c t r i c a l  power supp l i e s ,  and up to  180  ga l /  
min of water at 90 psig.  This stand is a l so  equ ipped  wi th  sa fe ty  and  f i r e  p ro tec t ion  equipment t o  con- 
t ro lhaza rdous  ope ra t ing  cond i t ions  and f o r  u s e  i n  c a s e  o f  emergency. 
FACILITY  COST  HISTORY 
AVERAGE  STIIIATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT): 
CONTRACTOR: LOCATION: 
CONSTRUCTION YEAR: COST $ 
ESTIMATED  REPLACEMENT VIIZUE $ 
IMPROVEMENTS AND COSTS: 
I 
PLANS FOR FACILITY IMPROVEMENTS: None. 
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SCHEMATIC 
3 
FACILITY PEFSONIANCE DATA 
Total Temperature:  A bien  
Total  Pressure: Ambient 
Mass Flow Rate: Unlimited 
(Outdoor Stand) 
Maximum Engine Thrust 
Measuring Capability (lbf) : 100,000 
(Thrust frame 
capacity) 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type Storage Capacity Delivery 
Temperature Range 
( p s i 4  . (OF) (lbmlhr) 
Hydrocarbons Ambient 80,000 Ambient 32,000 gal  
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UAC X-308 OUTDOOR  TEST  STAND  ACOUSTICAL RESEARCH 
REPORTING  INSTALLATION:  STATUS  OF FACILITY: Active 
United Aircraft Corporation COGNIZANT ORGANIZATIONAL COMPONENT: I I P r a t t  and Whitney Ai rc ra f t  D iv i s ion  East  Hartford,   Connecticut 06108 I Experimental Test Department I 
OTHER SOURCES  OF  INFORMATION: LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
None J. L. Preston, Supervisor,  Experimental  Test  
Fac i l i t i e s ,  Wi l lgoos  Lab 
Phone:  (203) 565-8809 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: The X-308 test s t and  is an outdoor faci l i ty  i n  a remote locat ion a t  Bradley 
I n t e r n a t i o n a l  A i r p o r t  i n  Windsor Locks, Connecticut,  designed and equipped for noise research studies 
on var ious arrangements  of  gas  turbine engine rotors .  The spec ia l ly  des igned  noise  research  test 
veh ic l e  cons i s t s  o f  a r o t a t i n g  test s e c t i o n  w i t h  p r o v i s i o n s  f o r  a wide  va r i a t ion  in  the  bas i c  conf igu -  
r a t ion .  It is d i r ec t ly  coup led  to  a modified two-stage je t  engine turbine which is driven by a JT3C 
gas generator  mounted 45" from t h e  axis of the  turb ine .  The turb ine  de l ivers  15 ,000  hp t o  t h e  test 
vehic le  over  a speed range of 4000 t o  8000 rpm. The s tand  has  a por tab le  canvas  she l te r  for  weather  
p ro tec t ion .  
TESTING  CAPABILITIES: The system arrangement permits a wide  va r i e ty  o f  capab i l i t i e s  r e l a t ive  to  eng ine  
generated  noise   s tudies .   These are ou t l ined  as follows: (1) Free   f i e ld   acous t i ca l   cond i t ions ,   (2 )  
Ab i l i t y  to  p rov ide  any  degree  o f  d i s to r t ed  inlet a i r f l o w  t o  t h e  test v e h i c l e ,  (3) A b i l i t y  t o  t a k e  mea- 
surements of both inlet and discharge noise ,  (4)  Operat ion with large or f u l l  scale test v e h i c l e s  w i t h i n  
power l i m i t a t i o n s ,  (5) Duplication of realistic fan b lade  loading  and  f low condi t ions  for  bo th  h igh  and 
low t i p  speed fans,  ( 6 )  Generous  range  of  ro tor  to  s ta tor  spac ing  capabi l i ty ,  (7) A b i l i t y  t o  o p e r a t e  
e i the r  w i th  o r  w i thou t  i n l e t  gu ide  vanes ,  (8) Ease o f  i n s t a l l a t i o n  o f  a c o u s t i c a l  t r e a t m e n t  i n  t h e  i n l e t  
and exit duc t s ,  (9)  Provis ions  for  var ia t ion  of  inlet and f a n  e x i t  d u c t  l e n g t h  and nozzle  area, and 
(10) F l e x i b i l i t y  o f  o p e r a t i o n  t o  meet both  cur ren t  and long range test requirements.  
A permanent ly  instal led system of 20 microphones, spaced at  a m a x i m u m  of  10 degree increments on a 150 f t  
r a d i u s  is loca ted  on a semi-circle 0 to  180 degrees  f rom the r ig  center l ine.  Recordings of  the micro--  
phones are reduced for  all speed points  using 113 octave bandwidth filters. For this purpose,  an auto- 
mized analyzing console  is a v a i l a b l e  which  provides  d ig i t ized  resu l t s  of  the  ana log  tapes  a long  wi th  
system response information. These results are then  inpu ted  to  a computer  which first c o r r e c t s  t h e  d a t a  
for system and microphone response and then proceeds to calculate va r ious  ex t r apo la t ed  no i se  f ac to r s  
such as PN dB,  depending on the op t ions  se l ec t ed .  A narrow band spectrum analyzer i n  t h e  c o n t r o l  room 
provides  pre l iminary  informat ion  for  tests i n  p r o g r e s s .  
OTHER SERVICES: Auxiliary equipment includes a p o r t a b l e  a i r  compressor, exhaust silencers and a 28 v o l t  
generator.   Stand services ava i l ab le  to  suppor t  t e s t ing  inc lude :  a 120  psig  compressed a i r  system;  120 
and 460 v o l t  ac power; 90 p s i g  c i t y  water (summer on ly ) ;  two shallow wells f o r  l i m i t e d  w i n t e r  o p e r a t i o n ;  
and JP type fuels  piped from a tank farm w i t h  t o t a l  c a p a c i t y  o f  1 6 , 0 0 0  g d l o n s .  
FACILITY COST  HISTORY 
AVERAGE  ESTINATED O P E R A m  CONSTRUCTION YEAR: 
COST (TYF'IW 8 HOUR SHIFT): 
CONTRACTOR: 
COST $ Not Avai lable  
ESTIMATED  REPLACDENT VALUE $ 
I IMPROVl3ffiNTS AND COSTS: Not Available I 
PLANS  FOR FACILITY IMPROVEMENTS: Not Avai lable  
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Permanently Mounted Far 
Field Microphone Systems l4Oo 
Note: All Microphones are at 
Engine  Centerline  Height 
Inlet Noise 
Suppressor 
FACILITY PERFORMANCE DATA 
_- 
Total Temperature:  A bient 
Total  Pressure  (psig): Ambient 
Mass Flow Rate (lb/sec): As Required  by Engine 
blaximum  Run Time: Continuous 
Haximum Engine Thrust 
Measuring Capability (lb& : Not Available 
I ENGINE FUEL SUPPLY CAPABILITY I 
Fuel Type Storage Capacity Storage Pressure Temperature Range Delivery 
(psis) (OF) (lbm/hr) 
Hydrocarbons (JJ? Type) Ambient 36,000 Ambient 16,000 gallons 
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3 .  SEA LEVEL TEST CELLS WITH RAl-1 AIR 
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GE RAM TEST  CELL NO. 38 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
General Electric Company COGNIZANT ORGANIZATIONAL  COMPONENT: 
I Cincinnati, Ohio 44135- I T e s t  F a c i l i t i e s  W g i n e e r i n g  Evendale,  Ohio 
OTHER SOURCES  OF  INFORMATION: LOCAL  OFFICE  TO  CONTACT FOR INFORMATION: 
None T e s t  F a c i l i t i e s  E n g i n e e r i n g  
Phone: (513) 243-4964 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This test cell  has  a ram-air sys tem capable  of  provid ing  a l t i tude  or  sea  leve l  
s ta t ic  condi t ions at  t h e  inlet. The test s e c t i o n  is 20 x 19 f e e t  i n  c r o s s - s e c t i o n .  The ram-air 
system is capable of supplying a m a x i m u m  of 400 lb / sec  of  air t o  t h e  e n g i n e  at  temperatures of 560'R 
min t o  1210°R, and pressures  from ambient t o  5 0  p s i a  a t  t h e  c e l l .  The bas ic  capac i ty  of  300 l b l s e c  
a t  60 p s i a  and 1210°R v i t i a t e d  a i r  is supplied by a 250,000 cfm axial flow  compressor  driven  by a . 
32,000 hp synchronous motor with a 3250 h p  s t a r t i n g  steam turbine housed i n  C e l l  No. 1. An addi- 
t i o n a l  100 l b l s e c  o f  air is u t i l i z e d  from the Building 401 air supply system. A 42 i n c h  a i r  l i n e  r u n s  
from the compressor  discharge to  an a i r  hea te r .  A 16 inch air l i n e  from the Building 401 a i r  supply 
connec ts  to  the  42 inch  l ine  ups t ream of the  hea ter .  A 48 inch air l i n e  runs from the  hea ter  d i scharge  
t o  Cell Nos. 38 and 40. I n s i d e  Cell Nos. 38 and 40 are movable  6 foot  diameter  tanks which serve as  
air s t i l l i n g  chambers p r i o r  t o  t h e  air e n t e r i n g  t h e  test engine. These chambers have three screens and 
one f low straightening tube bundle  to  produce uniform f low condi t ions t o  the test engine. The tanks  a re  
mobi le  for  ease of  engine transporting, and can be removed from the c e l l s  t o  p r o v i d e  sea l e v e l  s t a t i c  
conditions. Exhaust is vented to atmospheric conditions through a 7 foot  d iameter  acous t ica l ly  t rea ted  
( tubu la r  f i be rg la s s )  duc t .  The duc t  is water cooled with a m a x i m u m  operating temperature of 960"R. A 
main c o n t r o l  room f o r  o p e r a t i o n  o f  t h e  ram-air f a c i l i t y  is loca ted  on a mezzanine next to the ram f a c i l -  
i t y  (Cell No. 1). All ram-air supply equipment is operated and all test in l e t  cond i t ions  are set from 
this c o n t r o l  room. 
ALTERNATE FACILITIES: An alternate f a c i l i t y  (No. 4 0 ) ,  w i t h  c a p a b i l i t i e s  e s s e n t i a l l y  i d e n t i c a l  t o  t h e  
s u b j e c t  test cell ,  is also available. .  
TESTING  CAPABILITIES: Cell &os. 38 and 40 sha re  one  con t ro l  room, each having a f u l l  complement of 
c o n t r o l  and measuring instrumentat ion for  operat ion and monitoring test engine performance. Automatic 
da ta  handl ing  (ADH) is ava i l ab le .  Cell No. 38 ADH cons i s t s  o f  up t o  400 pres su res ,  400 temperatures,  
12 frequencies (fuel f low and speed),  34 b r i d g e  i n p u t s ,  and 20 v ibra t ion  channels .  The Cell No. 38 ADH 
has  the  capab i l i t y  o f  r eco rd ing  t r ans i en t  da t a ;  up to 20 channels can be recorded a t  speeds from 1 5  t o  
9000 channels per second. Cell No. 40 ADH cons is t s  of  300 p res su res ,  392 temperatures,  10 v i b r a t i o n  
channels ,  10 frequencies  ( fuel  flow and speeds) ,  and 24 bridge channels.  The Cell No. 40 ADH equipment 
has t he  capab i l i t y  o f  r eco rd ing  t r ans i en t  da t a ;  up t o  400 analog channels can be recorded a t  speeds from 
200 to 10,000 channels per second. 
OTHER  SERVICES: Air is provided a t  100 p s i g  d r y  and 300 ps ig ;  Water, 2000 gal/min; Electrical  power,  
60A;  440V, 3 Phase; l l O V ,  60 Hz; l l O V ,  400 Hz; 28 Vdc. 
FACILITY  COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT): Not Available ESTIMATED  REPLACEMENT  VALUE $ Not Available 
CONSTRUCTION  YEAR: 1959 . COST $ 
CONTRACTOR: 
IMPROVEMENTS AND COSTS : Not Avai lable  
PLANS FOR FACILITY IMPROVEMENTS: None 
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SCHEMATIC 
FACILITY  PI?FU?ORI-lANCE  DATA 
Mach Range: 
Total  Temperature (OR) 
Vi t i a t ed  A i r  Source: 
Tota l  Pressure  (ps ia )  : 
Mass Flow Rate  ( lb/sec)  
Ram-air : 
Sea Level: 
M a x i m u m  Al t i t ude  (feet) : 
Run Time: 
M a x i m u m  Engine Thrust 
Measuring Capabili ty (lbf) : 
0 t o  3.2 
1210 
15 t o  50 - 
400 
1200 
80,000 
Continuous 
75,000 
fbch Number 
ENGINE REI., SUPPLY CAPABILITY 
Fuel Type Pressure Storage Capacity Del ivery Temperature Range 
( p s i 4  (OF) (lbm/hr) 
Hydrocarbons Ambient 90,000 Del ivery (0 t o  90) 850,000 gal 
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MARQUARDT  FULL  SCALE  SEA  LEVEL  CELL NO. 3 
(Air Force-Marquardt Jet Laborator ies ,  Van Nuys) 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Act ive 
The Marquardt Corporation COGNIZANT  ORGANIZATIONAL  COMPONENT: 
I 16555 Sa t icoy  St ree t  Van Nuys, Ca l i fo rn ia  91409 I Test and F a c i l i t i e s  Department 
OTHER SOURCES  OF  INFORMATION:  LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
Marquardt Publication M P  1487 Manager, Tes t  and F a c i l i t i e s  Department 
Phone:  (213) 781-2121, ext   1203 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This sea l e v e l  test c e l l  is 40 f e e t  l o n g  by 1 0  feet wide and has an 8-foot high 
by 5 - foo t  t h i ck  sand  f i l l ed  p ro tec t ive  ba r r i e r  on  each  s ide .  Air is ducted from the storage system 
through a v i t i a t e d  h e a t e r  o r  through a t u b e  a n d  s h e l l  i n d i r e c t  h e a t e r .  A v a r i e t y  of f r e e  j e t  axisym- 
metric nozz les  or  d i rec t  connec t  be l lmouths  are a v a i l a b l e  f o r  p o s i t i o n i n g  at  the  eng ine  in l e t .  The 
avai lable  diameter  s izes  range from .58 t o  2.67 feet. The ang le  o f  a t t ack  capab i l i t y  is +20° t o  -10'. 
The air supply to  the cell is provided  d i rec t ly  from a 630 p s i a  air storage system through a 24-inch 
diameter,  630 p s i a  air l i n e .  Water fo r  coo l ing  of t h e  test item and exhaust  gases  is provided from a 
common i n d u s t r i a l  water system. 
The test ce l l  a l so  can  p rov ide  s imula t ed  a l t i t ude  cond i t ions  at  t h e  i n l e t  as shown in  the  envelope  on 
the opposite page. 
TESTING  CAPABILITIES: T h i s  c e l l  is used to  test f u l l  s c a l e  a i r b r e a t h i n g  o r  i n t e g r a l  r o c k e t - r a m j e t  
engines under sea l eve l  f l i gh t  cond i t ions  us ing  a va r i e ty  o f  Mach nozzles. Engine dynamic simulation 
is achieved by engine  var iab le  geometry  cont ro l ,  engine  fue l  cont ro l ,  o r  f ree  stream v a r i a t i o n .  Al 
three  methods are con t ro l l ed  by remote electrical o r  hydro-pneumatic systems. A TV system is a v a i l a b l e  
f o r  test monitoring. 
Engine  components  and auxi l iary systems tes t ing can be provided for  af terburners  Of t u r b o j e t s ,  turbo- 
fans ,  and turboramjets;  combustors of tu rboje t s ,  d ry  turbofans ,  tu rboramje ts ,  and ramjets ;  compressors 
of dry t u r b o j e t s  l ~ t h  a f t e rbu rne r s ,  d ry  tu rbofans  wi th  a f t e rbu rne r s  and duct burning, and turboram- 
jets. a a u s t  nozzles  and i n l e t s  of a l l  engines with compressors may b e  t e s t e d  i n  a d d i t i o n  t o  r a m j e t  
engines.  
The test cell is connected to a c e n t r a l  computer con t ro l l ed  d ig i t a l l ana log  da ta  acqu i s i t i on  sys t em wi th  
189 channels  of  data  (10K samples/sec).  The d a t a  r e d u c t i o n  and dynamic d a t a  r e c o r d i n g  c a p a b i l i t i e s  are 
provided a t  the  same loca t ion .  
0TW.R SERVICES: Service a i r  is provided a t  125  ps i a  from a shop a i r  sys tem;  hydraul ic  se rv ices ,  a t  
1000 p s i a  from a central  system. 
FACILITY  COST  HISTORY 
~ 
AVERAGE  STINATED  OPERATING CONSTRUCTION YEAR: 1952 COST $ 230,000 
COST  (TYPICAL 8 HOUR SHIFT) : $2240 ( F i r s t  S h i f t )  
CONTRACTOR: Kittel-Lacy LOCATION: Los  Angeles,   California 
ESTIMATED  REPLACEMENT  VALUE $1,200,000 
~~~ 
CONSTRUCTION: A h E The Marquardt Co. 
IMPROVEMENTS AND COSTS: (1965) B l a s t  b a r r i e r s  f o r  1 0 0  l b s  TNT, Cost  $34,000;  (1965) 600 p s i  a i r  s y s t e m ,  
Cost $77,000; (1965) Vi t i a t ed  hea te r ,  Cos t  $50,000;  (1965)  Gaseous  oxygen  system,  Cost  $12,000;  (1965) 
Sequencer  system.  Cost  $4000;  (1965) Data system,  Cost  $200,000. 
I I 
PLANS  FOR FACILITY IMPROVEMENTS: None 
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n Cooling Water 
s 
Test Facility 
Mainlenance 
FACILITY PERFOREIANCE  DATA 
Mach Range:  up t o  3 
Total Temperature (OR) 
V i t i a t e d  air: 1260 
C l e a n  air: 1060 
Tota l  Pressure  (ps ia )  
Stored  energy: 540 
V i t i a t e d  air: 385 
Mass Flow Rate ( lb/sec)  
Pressurized air: 800 
V i t i a t e d  air: 1100 
Idaximum A l t i t u d e   ( f e e t )  : 40,000 
Run Time: Varies w/flow 
(114K l b s  o f  s t o r e d  a i r )  
Maximum Engine Thrust 
Measuring  Capabi l i ty   ( lbf)  : 90,DOO 
hbch Number 
ENGINE FUJX SUPPLY  CAPABILITY 
I I I I 
Fuel Type I Storage Capacity S torage   Pressure   Del ivery  I Temper;t;e Range I (lbm/hr) I 
Hydrocarbons 
Liquid Hydrogen 
Avai lable  i n  porta-  Cryogenic Hydrocarbons 
Ambient 216,000 14.7 58,000 ga l lons  
b l e  t anks  on ly  
Avai lable  
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NAVAL A I R  PROPULSION  TEST CIWl'ER 
ENGINE SEA LEVEL  TEST  CELL FACILITIES NO. 1 W  AND 2W 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
Naval Air Propuls ion Test Center COGNIZANT ORGANIZATIONAL  COMPONENT: 
P.O. Box 176 
Trenton, New Je r sey  08628 I Aeronautical Turbine Department (NAPTC) 
OTHER SOURCES  OF  INFORMATION: 
(1) NAPTC, "Aeronautical Turbine Department Test 
LOCAL  OFFICE TO CONTACT  FOR  INFORMATION: 
Capabi l i ty  Regis ter" ,  NAVMAT P-3999, 1968. 
Phone:  (609) 882-1414, e x t  239 Fac i l i t i e s  Desc r ip t ion" ;  (2) "Navy Tech F a c i l i t y  
Aeronautical Turbine Department 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This  test ce l l  and  an  iden t i ca l  cell (No. 2W) are e n c l o s e d  i n  test rooms 23 f e e t  
wide by 14 feet  high and 56 f ee t  l ong .  The two sea l e v e l  test cells are housed i n  a t h r e e  l e v e l  s t r u c -  
t u r e  which inc ludes  the  two test cells, a common c o n t r o l  room with a d i r ec t  v i ew of the engine under 
test, a f u e l  room, an  eng ine  p repa ra t ion  room, and aux i l i a ry  a reas .  L iqu id  a i r  from a 14,000 gal lon 
s torage  tank  is p i p e d  t o  t h e  cell i n l e t  t o  supplement mechanical refrigeration. The i n l e t  s e c t i o n  con- 
t a i n s  p r o v i s i o n s  f o r  water inges t ion  and  i c ing  tests of engines.  Design capabili ty of the water inges- 
t ion system i s  235 ga l lons  pe r  minu te .  I c ing  capab i l i t y  is 8 gal lons per  minute  a t  25 micron droplet  
size through 100 spray nozzles and 3.5 gal lons per  minute  of 15 micron droplet  s ize  through 100 spray 
nozzles.  M a x i m u m  continuous exhaust temperature is 3500°F a t  sea l e v e l .  
TESTING  CAPABILITIES: Th i s  f ac i l i t y  can  be  used  to  conduc t  ve r i f i ca t ion  o f  con t r ac to r ' s  gua ran tee  
poin ts ,  es tab l i shment  of  t rans ien t  per formance ,  windmi l l  re l igh t  tests, high and low temperature start- 
ing and operat ion,  water and steam i n g e s t i o n  tests, engine  ic ing  tests, and i n l e t  p r e s s u r e  d i s t o r t i o n  
tests. Engine instrumentation is s tandard ized  wi th  all o t h e r  test cells to  provide  quick  d isconnec t  
coupl ings  to  mate with quick disconnect  panels  on the engine test s t a n d  i n  t h e  test c e l l .  T e s t  i n s t r u -  
menta t ion  capabi l i ty  is provided  through  three  groupings: (1) General  monitor  instruments, (2) Steady- 
state instrumentation, and (3) Trans ien t  ins t rumenta t ion .  The f a c i l i t y  i s  connected to a c e n t r a l  on- 
l ine data  acquis i t ion and computat ion system with type-out  capabi l i ty  and a tape  s torage  of  engine  
performance  data. -, 
FACILITY COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT) : Not Avai lable  
CONSTRUCTION YEAR: 1955 COST $ 994,000fCell  
DPROVEMENTS AND COSTS: Not Avai lable  
CONTRACTOR: LOCATION: 
ESTIMATED  REPLACEMENT  VALUE $1.292.000/Cell 
PLANS FOR FACILITY  IMPROVEMENTS: Modernization is c u r r e n t l y  underway t o  i n c r e a s e  e f f e c t i v e n e s s  f o r  
cold soak programs. 
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SCHEHATIC 
AIR  METERING.ORIFICE  SEA LEVEL AIR INTAKE-  ACOUSTICAL  PANELS 
TYPICAL E N G I N E  SETUP 
CONDITIONED RAM AIR INLET PIPE 
WATER' SPRAYS 
FACILITY  PERFOFSfANCE  DATA 
4 x  
50 100 150 200 250 300 350 
Airflow (Lb/Sec) 
-. ~ 
Mach Range: 
Total  Temperature (OR) : 
Tota l  Pressure  ( p i a ) :  
Mass Flow Rate (lb/sec):  
Pfaximum Run Time: 
M a x i m u m  Al t i t ude  (feet) : 
Maximum Engine Thrust 
To .9 
395 t o  680 
.83 t o  29.5 
325 
Continuous 
Sea Level 
Measuring  capabi l i ty   ( lbf)  : 20,000 
I ENGINE FUEL  SUPPLY  CAPABILITY I 
Fuel Type Storage Capaci ty  S torage  Pressure  Temperature Range Delivery 
(psis) (OF) ( lbm/hr)  
Hydrocarbons -70 to +150 75 450K g a l  ( for  a l l  
test c e l l s )  
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ORDNANCE AEROPHYSICS  LABORATORY 
SEB LEVEL TEST CELL NO. 1 
REPORTING INSTALLATION: STATUS  OF FACILITY: Stand-by 
Service Technology Corporation COGNIZANT ORGANIZATIONAL  COMPONENT: 
I P.O. Box 748 Daingerfield,  Texas 75638 Service Technology Corporation, a subs id i a ry  of LTV Aerospace Corporation 
I 
OTHER  SOURCES  OF  INFORMATION: 
Service Technology Corporation OAL, "Fac i l i t y  Handbook", Report  655,  1967. 
LOCAL OFFICE TO CONTACT FOR  INFORMATION: 
Phone:  (214)  656-2211, e x t  343 
~~ ~ 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This sea l e v e l  test cel l  is operated in the continuous mode with an air supply 
from centrifugal compressors.  The test cel l  dimensions are 13.8 f t  wide by 14 f t  high and 25.3 f t  in 
length.  Air temperature is ra i sed  and  con t ro l l ed  us ing  a gas  f i r ed  hea te r .  Exhaus t  gases  pas s  in to  a 
s tee l - l ined  concre te  s tack  and discharge to atmosphere. Large windows are i n s t a l l e d  i n  t h e  cel l  wall 
f o r  v i s u a l  purposes. A shadowgraph is a v a i l a b l e  f o r  f l o w  v i s u a l i z a t i o n .  A te lescope is  i n s t a l l e d  in 
the discharge  s tack  and is equipped f o r  motion picture  cameras. 
ALTERNATE FACILITIES: An a l t e r n a t e  test ce l l  (No. 2) is a v a i l a b l e  w i t h  i d e n t i c a l  c a p a b i l i t i e s  t o  t h e  
sub jec t  test cell. 
TESTING  CAPABILITIES: T h i s  f a c i l i t y  is used to conduct exploratory and advanced development in air- 
breathing propulsion, rockets,  and  aerodynamic tests at  sea l eve l  cond i t ions .  The cel l  has a con t ro l  
and data recording panel  located just o u t s i d e  t h e  cel l  w a l l .  The da ta  acqu i s i t i on  sys t em is a photo- 
panel  on which the var ious gages are mounted and photographed from the rear whi le  the  test conductor 
watches them through a two-way mirror.  
Engine components and aux i l i a ry  sys t ems  t e s t ing  i s  possible  for  af terburners ,  combustors ,  compressors ,  
exhaust nozzles,  heat exchangers,  inlets, and igni t ion systems.  Applicable  engine types are ramjets, 
scramjets, and convert ible  scramjets. 
OTHER  SERVICES: D r y  air is  a v a i l a b l e  f o r  1 0 3  cfm a t  103 ps ia ;  Serv ice  air, 1 0  l b / s e c  a t  105 psia;  
Por tab le  hydraul ic  sys tems,  0 to 23 gal/min a t  3015 p s i a  and 10 gal/min a t  5015 p s i a ;  Steam, 270,000 
l b l h r  at  415 p s i a  a t  700°F; and Service water, 650 gal/min a t  75 p s i a .  
NOTE: S e a  Level Test C e l l s  1 and 2 were constructed as a unit having a common air, f u e l  and 
water supply all i n  one bui lding.  Construct ion costs  are shown on t h i s  u n i t  b a s i s .  
FACILITY COST  HISTORY 
AVERAGE ESTIMATED  OPERATINGCONSTRUCTION YEAR: 1946 COST $ 498,243 
COST (TYPICAL 8 HOUR SBIFT):  $3360 
CONTRACTOR: Service  Technology  Corporation LOCATION: Daingerfield,  Texas 
ESTIMATED  REPLACEMENT  VALUE $1,709,420 
IMPROVEMENTS AND COSTS: (1959)  Improvements,  Cost  $763,606. 
1 / e 
PLANS  FOR  FACILITY  IMPROVEMENTS: Install da ta  t r ansmiss ion  cab le  to  pe rmi t  u se  o f  da t a  acqu i s i t i on  
system of Cells 3, 4, and 6 by Cells 1 and 2. 
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FACILITY PERFORMANCE DATA 
PERFORMANCE PARAMETERS 
Total Temperature (OR) : 1060 
Total  Pressure  (psia) : 125 
Mass Flow Rate ( l h j s e c ) :  300 
Run Time: Continuous 
F h d m u m  Engine Thrust 
Measuring Capability  (lbf) : 60,000 
ENGINE FUEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity 
Storage Pressure Temperature Range Delivery 
(psis) (OF) (lbmlhr) 
Hydrocarbons (Portable 
Sys tern) 
90 200 915 300 gallons 
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UAC RAMJET CONNECTED PIPE TEST  FACILITY 
REPORTING  INSTALTATION: STATUS OF FACILITY: Stand-by 
United Aircraft Corporation 
United Aircraf t  Research Laborator ies  
COGNIZANT  ORGANIzrlTIONAL  COMPONENT: 
East Hartford,  Connecticut 
United Aircraft Research Laboratories 
OTHER  SOURCES  OF  INFORMATIOX:  LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
J. L. Preston, Supervisor,  Experimental  Test  
Phone: (203) 565-8809 
F a c i l i t i e s :  F a c i l i t i e s  O f f i c e ,  W i l l g o o s  Lab. 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: The ramjet connected pipe test f a c i l i t y ,  which is u s u a l l y  o p e r a t e d  i n  an i n t e r -  
mi t t en t  blowdown  mode, is s u p p l i e d  w i t h  d r y  a i r  f r o m  a 400 psi ,  15,000 cu f t  capacity storage system. 
The test a i r ,  which can be divided into two flow systems to provide pr imary engine airf low and secondary 
coo l ing  a i r f low to  a test engine, is heated by instream hydrogen fueled combustion type heaters. Ramjet 
engine models of up t o  1 5  i n c h e s  i n  diameter  can be accommodated i n  t h i s  f a c i l i t y .  The f a c i l i t y  e x h a u s t s  
t o  atmosphere. 
TESTING  CAPABILITIES: The ramjet connected pipe test f a c i l i t y  is used t o  conduct  aerothermody- 
namics, materials, exploratory and advanced development tests in  a i rbrea th ing  propuls ion  sys tems.  
Engine dynamic simulation capabili ty includes engine variable geometry control,  engine fuel control,  
and free stream var i a t ion .  Tes t  da t a  are obtained by means of  a h igh  speed  au tomat ic  da ta  acquis i t ion .  
system, designed to  accept  up t o  20 channels  of  analog data .  The sampling rate per channel is normally 
10 samples per second, which is the  l imi t iug  speed  of the submultiplexer system. The d a t a  a c q u i s i t i o n  
system does have the capabi l i ty  to  s tep submult iplexers ,  providing for  measurement  of 144 pressures  
and 288 temperatures. 
Engine components and a u x i l i a r y  s y s t e m  t e s t i n g  is poss ib l e  fo r  a f t e rbu rne r s ,  combus to r s ,  i n l e t s ,  and 
variable  geometry  control.   Applicable  engine  types are ramjets and  scramjets.  
FACILITY  COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
COST (TYPICAL 8 HOUR SHIFT):  Not avaiJ&l.e  ESTIMATED  REPLACEMENT VALUE $ ava i l ab le  
CONSTRUCTION  YEAR:  COST .$ Not 
CONTRACTOR: LOCATION: 
IMPROVEMENTS AM) COSTS: Not a v a i l a b l e .  
I 
PLANS FOR FACILITY  IMPROVEMENTS: Not  available.  
3-10 
SCHEMATIC 
(Not Avai lable)  
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FACILITY PERFORMANCE  DATA 
1 
I 
I :  
I 
I 
I, 
I$ 
IS 
15 
I S  
I% 
I G  
I 
I 
Primary Air Heater Operating  Envelope I Seandaty Air Heater Operating Envelope 
L 
10 20 50 100 200 500 I 10 20 50 100 200 500 
Heater Pressure (PSIA) I .  Heater Pressure (PSIA) 
I 
I 
PERFORMANCE  PARAIETERS 
HEATED AIR: 
Total Temperature 
v i t i a t e d  air (OR): 1600 
To ta l   P re s su re   (p s i a )  : 250 
I ~ S S  Flow Rate (lbm/sec):  200 
Flow Durat ion (sec) : 35 (minimum) 
DRY PRESSURIZED AIR (2 compressors) 
Total   Temperature (OR) : Ambient 
To ta l   P re s su re   (p s i a ) :  400 
Elass Flow Rate (lbm/sec): 10 
Flow Duration:  Continuous 
DRY PRESSURIZED  AIR (2 compressors plus 
3 s torage  tanks)  
Total   Temperature (OR): Ambient 
Total   Pgessure  (psia) :  250 . 
Mass Flow Rate (lbm/sec):  200 
Flow Durat ion (sec) : 35 (minimum) 
ENGINE FUEL  SUPPLY  CAPABILITY 
Storage  Pressure  
(Storage)  (Delivery) 
Fuel Type (ps ia )  Storage Capaci ty  Del ivery 
(lbm/hr) 
Temperature Range 
(OF) 
Hydrocarbons  (JP 5) 
1,080 Ambient  1000 275 gallons Hydrocarbons(JP7,Shelldyne) 
50 t o  110 15,350 Ambient 1500 18,000 gallons 
Ambient t o  1000 
Gaseous Hydrogen 350,000 SCF 
Ambient 2,000 Ambient  1000 4,000 Alcohol 
Ambient 2,700 2200  1000 
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UAC SEA LEVEL JET TEST  STAND NO. A-1 
(Florida Research and Development Center) 
REPORTING  INSTALLATION: STATUS OF FACILITY: Active 
United Aircraft Corporation COGNIZANT  ORGANIZATIONAL  COMPONENT: 
Prat t   and  Nhitney Aircraft Divis ion 
400 Main S t r e e t  
E a s t  Hartford,  Connecticut  06108 
None J. L. Preston, Supervisor, Experimental Test 
Experimental Test Department 
E a s t  Hartford,  Connecticut 
OTHER SOURCES OF INFORMATION:  LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
Fac i l i t i es ;  Fac i l i t i es  Off ice ,  Wi l lgoos  Labora tory  
Phone: (203) 565-8809 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  ( l o c a t e d  at  West Palm Beach, Flor ida)  is an outdoor sea l e v e l  
d i r e c t  c o n n e c t  test s t and  with a l t i t u d e  c a p a b i l i t y .  The test sec t ion  d iameter  is 6 f e e t .  A jet engine 
is used together  w i t h  plenum and demineralized water in jec t ion  through a suitable system of valves and 
ductwork to supply heated air t o   t h e  test engine,  thus simulating high Mach number, h i g h  a l t i t u d e  
t e s t ing .  The engine is shrouded t o  simulate high temperature air and exhaust through an e j e c t o r  to  
improve pressure recovery.  
ALTERNATE FACILITIES: Three alternate and similar test s t ands  are ava i l ab le .  Cell No.  A-2 is i d e n t i c a l  
t o  Cell No. A-1 whereas  the other  two do  no t  p rov ide  hea ted  in l e t  air o r  a l t i t u d e  c a p a b i l i t y .  Addi- 
t i o n a l  smaller test s t ands  are a l s o  ava i l ab le .  
TESTING  CAPABILITIES: This facility is used to  provide heated inlet condi t ions  for  endurance  tes t ing .  
Applicable engine types are turboje t s  (dry  and  w/af te rburner ) ,  tu rbofans  (dry  and w/afterburner) and 
turbofans (w/duct burning). A heated fuel  system capable  of  s imulat ing a complete mission cycle is  
avai lable .  A s t eady  state data  system t ied to  an on-l ine computer  is used  to  provide  da ta  record ing  
and computation for 250 channels  of  pressure  da ta  and 175 channels of temperature data.  A t r a n s i e n t  
da ta  sys tem wi th  40 data  channels  is also avai lab le .  Cont ro l  ins t rumenta t ion  inc ludes  35 da ta  channels  
and 8 for  cont inuous monitor ing.  
O T I E R  SERVICES: Auxil iary air i s  provided  for  15 l b / s e c  a t  105 p s i a  a t  400°F; Service a i r ,  350 lb/min 
at  65 psia; and Demineralized water (5000 ga l  reserve) ,  100  ga l /min  a t  100 psia .  
FACILITY COST  HISTORY 
AVERAGE  STIMATED  OPERATING 
IMPROVEMENTS AND COSTS: Not a v a i l a b l e  
CONTRACTOR: LOCATION : 
ESTIMATED  REPLACEMENT  VALUE $ a v a i l a b l e  COST  (TYPICAL 8 HOUR SHIFT):  Not a v a i l a b l e  
CONSTRUCTION  YEAR:  COST .$ Not 
I 
PLANS FUR  FACILITY  IMPROVEMENTS: Not ava i l ab le .  
3-12 
SCHEMATIC 
,-Almmpheric Exhaust 
Cooling Water 
Injection 
r J T - 4  Engine \ rPlenum Chamber rTest Engine 
1wo 
900 
800 
E e 
L g
; 
m 
700 
u 
- - c 
600 
500 
400 
FACILITY PERFORMhNCE DATA 
Mach Range w i t h   t r u e  
temperature simulation OR: 
Total Temperature ( O R )  
(Vi t ia ted   Ai r )  : 
Tota l   P re s su re   (p s i a )  : 
Mass Flow Rate (lb,/sec): 
Max imum Run Time: 
Maximum A l t i t u d e   ( f e e t )  : 
Haximum Engine  Thrust 
Measuring Capabi l i ty  ( lbf)  : 
I I I I I I 
60 lo@ 140  180 220 260 280 
Actual Air Flow (Lb/Sec) 
3.2 
1460 
30 
265 
Continuous 
72,000 
60,000 
ENGINE FUEL  SUPPLY  CAPABILITY 
Fuel Type 
Pressure Storage Capacity Del ivery Temperature Range 
(@a> (OF) ( lbm/hr)  
Hydrocarbons Ambient t o  300 840,000 Ambient 2.3K gal lons  
N 8 t U r d .  gaS Ambient 15,000 400 Not Applicable 
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4 .  PROPULSION VMD TUNNELS 
4-1 
AEDC PROPULSION WIND TUNNEL FACILITIES 
REPORTING  INSTALLATION: 
COGNIZANT  ORGANIZATIONAL  COMPONENT: Arnold Engineering Development Center (AEDC) 
STATUS  OF  ACILITY: Active 
Arnold Air Force  S ta t ion ,  
Tennessee 37389 
Air Force Systems Command 
OTHER SOURCES OF  INFORMATION: 
Phone: (615) 455-2611, e x t  625 o r  645 8 th  Edi t ion ,  December 1969 
Di rec to r  of Test  (AET) T e s t  F a c i l i t i e s  Handbook, AEDC 
LOCAL OFFICE TO CONTACT  FOR  INFORMATION: 
INFORMATION ON THE FOLLOIUNG FACILITIES: 
Propulsion Wind Tunnels (PWT-16s & 16T) 
I S  SUBJECT TO SPECIAL  EXPORT  CONTROLS.  FURTHER  INFORMATION MAY BE OBTAINED FROM: 
Air Force Systems Command 
Arnold Engineering Development Center 
Arnold Air Force  Station,  Tennessee 37389 
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GENERAL APPLIED  SCIENCE  MORATORY 
EIGE TFMPERATURE  COMBUSTION TUNNEL 
REPORTING  INSTALLATIO   STATUS OF FACILITY: Active 
General  Applied  Scienc   Laboratory COGNIZANT  OR ANIZA IONAL COMP ENT: I 
Merrick &- Stewart  Avenues 
Westbury, Long I s l a n d ,  New York 11590 
Applied Aerodynamics Division 
OTHER  SOURCES OF INFORMATION: LOCAL OFFICE TO CONTACT FOR  INFORMATION: 
None Same as Above 
Phone:  (516) 333-6960 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This  tunnel  operates  as a blowdown f a c i l i t y  from a 2000 p s i  air s to rage  farm of 
over 1000 ft3. A set of  nozzles  with Mach numbers  from 2.7 t o  7.5 o f  va r ious  con tour s  and test sec t ion  
s i z e  as l i s t e d  below are compatible with the combustor shown on the opposite page. 
Nozzle Mach  No. Nozzle  Size  Nozzle Mach  No. Nozzle  Size 
me (inches) 5 P e  ( inches)  
2D Retangular 2.7 8 X 1 0  3 D  Rectangular 5 
2D Rectangular 3.1 5 x 6  3D Square  5.5 , 14.5 X 14.5 
2D Rectangular 4 8.5 X 10.5 3D Conical 6 
3 D  Conical 4 
2D Rectangular 5 5 x 6  
9 x .12 
12.25 diam 
3 D  Conical .7 12.25 d i m  
3D Conical  7.5  12.25  diam 
7.5 Dia 
The combustors can be used to supply other than supersonic or hypersonic environments.  By d i r e c t  hook- 
up ,  eng ine  bu rne r s  o r  nozz le s  can 'be  t e s t ed  wi th  the  d i scha rge  cond i t ions  l i s t ed  as fol lows:  Maximum 
flow rate: 50   l b l sec ;  P l a x i m u m  pressure:   1500  psi ;   and Maximum temperature: 4500'R. 
TESTING  CAPABILITIES: Experiments can be performed i n  any  of  the  l i s ted  nozz les  wi th  d ischarge  through 
f ixed  area d i f f u s e r s  t o  a t m o s p h e r e  o r  t o  a 40,000 cu f t  vacuum sphere. Force, and h e a t  t r a n s f e r  
measurements and pressure  t ransducer  outputs  can be recorded on 4 optical  galvanometer  recorders  with 
12 channels on each o r  on single and double channel brush recorders. Pressure measurements may be 
mult iplexed through use of  a set o f  s can iva lves  fo r  va r ious  p re s su re  l eve l s .  A shadowgraph is ava i l ab le  
fo r  f low v i sua l i za t ion .  Components t e s t ing  (wi th  app l i cab le  eng ine  types  shown i n  p a r a n t h e s e s )  a r e  
p o s s i b l e  f o r  a f t e r b u r n e r s  and combustors (ramjets, scramjets, and convert ible  scramjets) ,  exhaust  
nozz les  ( turboje t s  and  turbofans ,  bo th  dry ,  tu rboramje ts ,  ramjets, scramjets, and convert ible  scramjets) ,  
and i n l e t s  ( t u r b o j e t s ,  d r y ,  ramjets, scramjets, and convert ible  scramjets) .  
OTHER SERVICES: An aux i l i a ry  supp ly  is a v a i l a b l e  i n  u n l i m i t e d  q u a n t i t y  at  100  ps i ;  D r y  Air, 1000 f t 3  a t  
2000 p s i  and  2500 f t 3  at  6000 p s i ;  and se rv ice  a i r ,  unl imi ted  quant i ty  a t  100 psi .  
Notes Below: *Depends on  personnel,   supporting  equipment  and  instrument  requirements.  
**Combustor a lone ,  cos t s  are not  separable  f rom to ta l  test complex. 
FACILITY COST  HISTORY 
r AVERAGE ESTIMATED OPERATING I CONSTRUCTION YEAR: 1963 COST $ Not Avai lable  I 
COST  (TYPICAL 8 HOUR SHIFT): $1000* 1 ESTIMATED  REPLACEMENT  VALUE $25 ,OOO** 
CONTRACTOR: General  Applied  Science  Laboratory LOCATION: Westbury , New York I 
IMPROVEMENTS AND COSTS: 
1 
PLANS FOR FACILITY  IMPROVEMENTS: None 
SCHEI.IATIC 
High Temperahre Combustor 
I 51.33 In. I 
FACILITY PERFORMANCE  DATA 
Xach Range, w i t h  t r u e  
temperature simulation: 
Total  Temperature,  with true 
temperature simulation ( O R )  : 
Tota l  Pressure  (ps ia )  
Dry Pressurized Air: 
Heated A i r :  
Mass Flow Rate (lbm/sec) : 
Nominal Flow Duration (sec): 
M a x i m u m  A l t i t u d e   ( f e e t )  : 
1.2 t o  7.7 
4500 
2000 
1500 
40 
60 
224,000 
Maximum Engine Thrust 
Measuring Capabili ty (lbf) : Not Avai lable  
I ENGINE FUEL SUPPLY  CAPABILITY 
I Fuel  Type Storage Capacity 
Hydrocarbons 
Gaseous Hydrogen 
10 ga l lons  
30 ft3 
Storage  Pressure  
(psis) 
Delivery ~ I Temper&;;e Range 
(lb&r) 
515 
2215 
7000 
200 
0-500 
0-1000 
1 
I 1 
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GENERAL  APPLIED  SCIENCE  LABORATORY 
PEBBLE-BED  HEATED AIR BLOWDOWN WIND TUNNEL 
REPORTING  INSTALLATION: STATUS  OF FACILITY: Active 
General Applied Science Laboratories 
Merrick h Stewart  Avenues 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
Westbury, Long I s l and ,  New York 11590 
Applied Aerodynamics Division 
I 
OTHER SOURCES  OF  INMRMATION: I LOCAL  OFFICE TO CONTACT FOR INFORMATION: 
I None I Phone:  (516) 333-6960 Same as Above 
~ 
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: This wind tunnel is suppl ied from the 2000 p s i  t a n k  farm which d r i v e s  a i r  through 
a ceramic pebble  bed heat  exchanger  into a range of wind tunnel  nozzles  as l i s t e d  below. A t  p re s su res  
up t o  1500 p s i  and mass f lows  to  14  lb s l sec ,  c l ean  air can be furnished at  temperatures up t o  2500'R 
f o r  p e r i o d s  i n  e x c e s s  of 30 seconds (time increased with reduced flow).  Maximum delay between tests 
is 4 hours .  With the addi t ion of  a b o o s t e r  a f t e r b u r n e r ,  v i t i a t e d  air can  be  de l ivered  at  up t o  5500"R, 
but  running times are shortened by material considerat ions.  
Nozzle Mach No. Nozzle  Size  Nozzle Mach No. Nozzle S ize  
Type (inches) 5 P e  (inches) 
3D Conical 4 12.25 Dia 3 D  Conical  7.5 12.25 Dia 
3D Conical 5.5 12.25 Dia 3D Axisym 6 12  Dia 
3D Conical 6 12.25 Dia 3D Square  12  27.5 X 27.5 
3D Conical 7 12.25 Dia 
TESTING  CAPABILITIES: Discharge  can  be made to  the  a tmosphere  or  in to  the  vacuum sphere.  Measurements 
o f  p re s su re  and temperature are t r ansc r ibed  on osc i l l og raph  r eco rde r s  w i th  48 channels of information. 
A range of mult iplexing scanivalves is a l s o  ava i l ab le .  Shadowgraph and Schl ie ren  appara tus  are avai l -  
ab l e  fo r  f low v i sua l i za t ion .  
Engine component t e s t i n g  is possible  for  af terburners  and combustors  of ramje ts ,  sc ramje ts ,  and con- 
v e r t i b l e  Scramjets, for  exhaus t  nozz les  of t u r b o j e t s  and turbofans (both dry) ,  turboramjets ,  ramjets ,  
s c ramje t s ,  and conver t ib le  Scramje ts ,  and inlets of tu rboje t s ,  (dry)  ramjets, scramjets ,  and convert i -  
b l e  scramjets. 
OTHER SERVICES: Auxil iary air is a v a i l a b l e  i n  u n l i m i t e d  q u a n t i t y  a t  100  ps i ;  Dry a i r ,  1000 f t 3  a t  
2000 p s i  and 2500 f t3  a t  6000 ps i ;  and  Se rv ice  air, unl imi ted  quant i ty  a t  100 psi .  
*Note Below: Dependent  on  personnel  and  supporting  equipment. 
AVERAGE ESTIMATED  OPERATING  C NSTRUCTION YEAR: 1962 COST $25,000 
COST (TYPICAL 8 HOUR SHIFT) : $1000* 
CONTRACTOR: General  Applied  Science  Laboratories LOCATION: Westbury, New York 
ESTIMATED  REPLACEMENT VALUE $75,000 
IMPROVEMENTS AND COSTS: Component improvements no t  s epa ra t e  from t o t a l  f a c i l i t v .  
PLANS FOR FACILITY IMPROVEMENTS: None 
4-6 
SCHEMATIC 
40,000 Cu FI 
V a c m  Sphere 
Mach Range, w i t h  t r u e  
temperature  s imulat ion:  
Total  Temperature ,  with t rue 
temperature simulation (OR) : 
Tota l  P res su re  (ps i a )  
Dry Pressurized Air: 
Heated Air: 
Mass Flow Rate (lbm/sec) 
Dry Pressur ized  Air: 
Heated Air: 
Nominal Flow Duration (sec) 
Dry Pressurized Air: 
Heated Air: 
M a x i m u m  Al t i t ude   ( f ee t )  : 
h a x i m u m  Engine Thrust 
Measuring Capabili ty (lbf) : 
2.6 t o  8.4 
5500 
2000 
1500 
35 
15 
60 
30 
204,000 
Not Available 
Mach Number 
ENGINE FUEL  SUPPLY  CAPABILITY 
Fuel Type 
~~~ ~ ~ 
Temperature Range 
(" F) 
Hydrocarbons 
Gaseous Hydrogen 
10  gal lons  515 I 7000 
30 f t 3  I 2215 200 0-500 0-1000 
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NASA  LEWIS  HYPERSONIC TUNNFL FACILITY 
(Plumbrook S ta t ion ;  Sandusky,  Ohio) 
REPORTING  INSTALLATION:  STATUS  OF FACILITY: Act ive 
NASA L e w i s  Research Center COGNIZANT  ORGANIZATIONAL  COMPONENT: 
21000 Brookpart Road 
Cleveland,  Ohio 44135 I Physics and Chemistry Division I 
OTHER SOURCES  OF  INFORMATION: LOCAL OFFICE TO CONTACT FOR  INFORMATION: 
NASA, "Technical  Faci l i t ies  Catalog",  Vol. I, Chief, Physics and Chemistry Division 
NHB 8800.5, March 1967.  Org Code: 2100 
Phone: (216) 433-4000. e x t  432 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: This is  a high temperature blowdown f a c i l i t y  u t i l i z i n g  an induct ively heated 
d r i l l e d  c o r e  g r a p h i t e  s t o r a g e  h e a t e r  f o r  t h e  h e a t  s o u r c e .  F r e e  j e t  nozz les  (3 .5  foot  ex i t  d iameter )  a re  
used t o  produce nominal Mach numbers of 5, 6, and  7 i n  t h e  test sec t ion .  The i n v i s c i d  t e s t  c o r e  is 
nominally 3 f e e t  i n  d i a m e t e r .  The f a c i l i t y  c a n  a l s o  b e  u s e d  i n  t h e  d i r e c t  c o n n e c t  mode. The hea t  
reservoi r  cons is t s  of  a 30 f t  s t a c k  made  up of  15  graphi te  cy l inder  sec t ions  nominal ly  6 f t   i n  diam. and 
2 fee t  h igh .  Each cy l inde r  is d r i l l e d  w i t h  314 inch  holes  on a p i tch  d iameter  of  1 112  inches.  Thermal 
in su la t ion  is  provided by 7 inches of  carbon fel t .  The graphi te  cyl inders  are  induct ively heated and 
a gaseous mixture of 02 and N2 is convect ive ly  hea ted  pr ior  to  f lowing  in to  the  test sec t ion .  An 02 - N2 
mixture  is used a t  Mach numbers of 5 and 6 while 02 is used f o r  t h e  Mach 7 condi t ion .  Induct ion  hea t ing  
equipment  includes four  individual ly  control led induct ion coi ls ,  each powered  by a 750 kW, 180 cycle,  
s ingle  phase,  750 v o l t  power supply.  Alt i tude exhaust  condi t ions are provided by a steam jet  e j e c t o r .  
A 700,000 SCF, 5000 p s i  r s i l r o a d  t a n k  c a r  is used to  provide ni t rogen s torage while  a tank farm of 
6 s t o r a g e  b o t t l e s  is used f o r  oxygen storage. 
TESTING  CAPABILITIES: This  fac i l i ty  can  be  used  to  test research  scale   ramjet   engines .  Aerodynamic 
tests can be conducted with or  without  t rue temperature  s imulat ion.  
FACILITY  COST  HISTORY 
I AVERAGE ESTIMATED  OPERATING I CONSTRUCTION YEAR: 1966-67 COST $2.4K ( e s t )  
COST  (TYPICAL 8 HOUR SHIFT): Not  Available I ESTIMATED  REPLACEMENT  VALUE $ 
CONTRACTOR: LOCATION : 
. .  
IMPROVEMENTS AND COSTS: Not Avai lable  
- 
PLANS  FOR FACILITY  IMPROVEMENTS: Not Avai lable  
4-8 
Steam Line I I 
FACILITY PERFORElANCE DATA 
Mach Range , w i t h  t r u e  
temperature  simulation: 5, 6 ,  & 7 
Total  Temperature ,  with t rue 
temperature  simulation (OR): 4100 
Tota l  Tempera ture ,  v i t ia ted  
a i r  (OR): 4800 d i r e c t  
connect mode 
Tota l   Pressure   (ps ia )  : 1200 
Ifass Flow Rate ( lb /sec)  : To 220 
M a x i m u m  Al t i t ude   ( f ee t )  : 130,000 
@ 1.1 = 7 
Nominal  Flow Duration (sec): 120 t o  1 8 0  
Maximum Engine Thrust , 11 12 14 15 Measuring  Capability  (lbf):  10,000 (free 
f h h  Huaber 3;Er~u;Y000 
connect) 
ENGINE FLJEL SUPPLY CAPABILITY 
Fuel Type Storage Capacity 
S torage  Pressure  Temperature Range Del ivery 
(psia)  (OF) ( l b / h r )  
Liquid Hydrogen 
Gaseous Hydrogen 
10,800 
1200 12,600 
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NASA  LEWIS 10- BY 10-FOOT  SUPERSONIC W I N D  TUNNEL 
REPORTING  INSTALLATION: 
NASA Lewis Research Center 
21000 Brookpark Road 
Cleveland,  Ohio 44135 
COGNIZANT ORGANIZATIONAL  COMPONENT: 
Advanced Systems Division 
O ~ R  SOURCES  OF  INFORMATION: LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
NASA, "10- By 10-Foot Supersonic Wind Tunnel", 
Org Code: 9600 Lewis Research Center, June 1959. 
Chief,  Advanced Systems Division 
Phone: (216) 433-4000. ex t   421  
DESCRIPTION AND TESTING  CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  h a s  a Mach number range of 2 t o  3.5. It can be operated throughout 
t h e  entire Ilach number range on ei ther  an aerodynamic cycle  (at va r ious  a i r  d e n s i t i e s )  o r  on a propuls ion 
cycle.  On the aerodynamic cycle ,  the tunnel  operates  as a closed return-type tunnel, and on the propul- 
s ion  cyc le ,  i t  ope ra t e s  as a n  open non-return type tunnel. A f l e x i b l e  p l a t e  n o z z l e  is used to  provide 
Mach number c o n t r o l  i n t o  t h e  test s e c t i o n  which is 1 0  by 10 feet i n  c r o s s - s e c t i o n  by 40 feet i n  l e n g t h .  
Air enter ing  the  f i r s t  and  second compressors  i s  cooled by two f inned-tube,  water-coi l  type heat  ex- 
changers. The air i s  d r i e d  by an ac t iva ted  a lumina  dr ie r .  An exhaust  muff ler  is used t o  q u i e t  t h e  d i s -  
charge air when t h e  tunnel i s  operated as an open (propuls ion)  c i rcui t .  
TESTINC  CAPABILITIES: The whole f l o o r  o f  t h e  test s e c t i o n  is capable of being lowered to the first f l o o r  
l e v e l  by means of  four  long  screw j a c k s  l o c a t e d  a t  the  comers  o f  t he  f loo r .  The tunnel  is used  fo r  
force and moment, p r e s s u r e ,  h e a t  t r a n s f e r ,  f l u t t e r ,  internal duct f low, je t  e f f e c t s  ( h o t  or co ld ) ,  
rockets,  and live engine tests. The tunne l  is equipped with a s t i n g ,  a strut, and a suspended model aux- 
i l i a r y  strut f o r  r a k e s  u s e d  i n  c o n j u n c t i o n  w i t h  a suspended model. Two Schlieren systems and a TV moni- 
t o r i n g  system are a v a i l a b l e  f o r  f l o w  v i s u a l i z a t i o n .  The data  acquis i t ion  sys tem is p a r t  of t he  Central 
Automatic  Digi ta l  Data Encoder (CADDE) which is used by many of  the  labora tory ' s  major  test faci l i t ies  
t o  r e c o r d  d i g i t a l  r e a d i n g s  from transducers  of  pressure,  vol tage,  events  per  uni t  time, and mechanical 
pos i t i on .  Data from the CADDE equipment is processed by an ERA 1103 (Engineering Research Associates) 
general-purpose computer. 
FACILITY COST  HISTORY 
AVERAGE ESTIMATED  OPERATING 
COST  (TYPICAL 8 HOUR SHIFT): Not Avai lable  
CONSTRUCTION  YEAR: 
CONTRACTOR: LOCATION: 
IMPROVEMENTS AND COSTS: Not Avai lable  
COST $ Not Available 
ESTTXATED  REPLACEMENT VALUE $ 
J 
PLANS FOR FACILITY IMPROVEMENTS: Not Avai lable  
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FACILITY PERFORMANCE  DATA 
Mach Range: 
Reynolds Number (x 1 0 6 / f t )  
(Aerodynamic  Tests) : 
0 z (Propulsion  Tests) : - 
j;. 105 I I I 
2 -55GD':TocoRl%30DR Tota l   Pressure   (ps fa)  : 
" - I . ., 
c" I I I 
i,' Entire Redon Reprermk IlorrTae TOM I 
(Aerodynamic Tests): I 
11! I I (Propuls ion  Tests)  : 
u TcpentureSirilalicn ~~~~~ 
Id I -SOOo<To eW7d Dynamic Pressure  (psfa)  (Aerodynamic  Tests): 
F] Run Time: (Propuls ion  Tests)  : Total Temperature (OR) : SGPo.:To PR) iS800 184 
2 t o  3.5 
3.35 
2.68 
0 t o  5000 
1400 t o  5000 
7 30 
600 
500 t o  785 
Continuous 
Maximum Engine mrus t 
Efeasuring Capability (lbf) : Not Available 
Id 2 3n 4.0 
RIG? Ilunt?r 
ENGINE FUEL  SUPPLY  CAPABILITY 
I Fuel Type 
Hydrocarbons 
Gaseous 
515 
95,800 SCFt.1 315 
35,300 
I I 1 I 
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NASA  LEWIS 8- BY 6-FOOT  SUPERSONIC WIND TUNNEL 
REPORTING  INSTALLATION: S OF -TI: Act ive  
NASA Lewis  Res arch  Center COGNIZANT ORGANIZATIONAL  COMPONENT: 
21000 Brookpark Road I Cleveland,  Ohio44135 I Advanced Systems Division I 
OTHER  SOURCES  OF  INFORMATION:  LOCAL  OFFICE  TO  CONTACT  FOR  INFORMATION: 
NASA, "8- By 6-Foot Supersonic Wind Tunnel", 
Phone:  (216) 433-4000. ext   421 
Org Code: 9600 Lewis Research Center, February 1959. 
Chief,  Advanced Systems Division 
DESCRIPTION AND TESTING CAPABILITIES 
FACILITY  DESCRIPTION: T h i s  f a c i l i t y  is a cont inuous  opera t ion  re turn  or  nonre turn  wind tunnel  with a 
con t ro l l ed  Mach number range of from 2.1 to a lower l i m i t  determined by model blocking and shock 
r e f l e c t i o n .  The f l e x i b l e  wall nozzle  can be  va r i ed  wh i l e  t he  tunne l  i s  ope ra t ing  to  con t ro l  test sec- 
t i o n  Mach number.  The tunnel  can  be  opera ted  on  e i ther  an  aerodynamic  cyc le  (c losed  c i rcu i t )  o r  
propulsion cycle (open circuit). In  the  p ropu l s ion  cyc le ,  t he  a i r  enters  an alumina air dryer  which is 
capable of absorbing approximately 1 ton  of  water per minute. The air  then  en ters  a plenum chamber 
and the seven-stage axial flow compressor. The test s e c t i o n  is 8 by 6 f e e t  i n  c r o s s  s e c t i o n  by 39 feet 
i n  l e n g t h .  The first h a l f  o f  t h e  test s e c t i o n  is the  supersonic  port ion,  and the last ha l f  i s  the  
t r anson ic  pe r fo ra t ed  sec t ion .  In  the  p ropu l s ion  cyc le ,  t he  a i r  is then  exhausted  to  atmosphere. The 
aerodynamic o r  c l o s e d  c i r c u i t  mode is similar to  the  p ropu l s ion  cyc le ,  excep t  t ha t  t he  a i r  is cooled 
by a c o o l e r  l o c a t e d  i n  t h e  d u c t  a n d  r e t u r n e d  t o  t h e  d r y e r  f o r  r e c i r c u l a t i o n .  
TESTING  CAPABILITIES: This  tunnel  can  accommodate f o r c e  and moment, p r e s s u r e ,  h e a t  t r a n s f e r ,  f l u t t e r ,  
i n t e rna l  duc t  f l ow,  je t  effects (ho t  o r  co ld ) ,  rocke t s  and  l i ve  eng ine  tests. There  a re  seve ra l  model 
s u p p o r t s  a v a i l a b l e :  c e i l i n g  s t r u t  mounts, a supe r son ic  s t i ng  mount, a t r a n s o n i c  s t i n g ,  and supersonic 
and  t ransonic  jet exit wing  mounts. However, u s e r s  may f u r n i s h  t h e i r  own support systems. Supersonic 
and t ransonic  Schl ieren systems are a v a i l a b l e  f o r  f l o w  v i s u a l i z a t i o n .  The da ta  acquis i t ion  sys tem is 
b u i l t  a r o u n d  t h e  Central Automatic  Digi ta l  Data Encoder (CADDE) which is used by many of the major 
facilities a t  t h e  Lewis Resea rch  Cen te r  t o  r eco rd  d ig i t a l  r ead ings  from transducers of pressure,  
vo l t age ,  even t s  pe r  un i t  tima, and mechanical position. After record ing ,  the  da ta  are processed on a 
s t o r e d  program, high-speed, general-purpose d i g i t a l  computer (i.e., a Sperry-Rand type  1103 Sc ien t i f ic  
Univac) . 
FACILITY COST  HISTORY 
AVERAGEESTIMATED OPERATING CONSTRUCTION YEAR: 
COST  (TYPICAL 8 HOUR SHIFP): Not Avai lable  
CONTRACTOR:  LOCATION: 
ESTIMATED  REPLACEMmJT  VALUE S 
COST $ Not Avai lable  
I IMPROVEMENTS AND COSTS: Not Avai lable  
I I 
PLANS FOR FACILITY IMPROVEMENTS: Not Avai lable  
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SCHEMATIC 
r l n l e t  Door Exit Doors 
Building Building ..................... ............... .:.:.:.:.:.:.:.: ......... > ....... :.:.:.>:.:.: ...:... 
.. ...... 
.................. ::.::::::::::'.::::$A:.!; 
Air Dryer fi::<:!:::i:;$:::: 
Building & ..............  ........... ... :::A::' ::::" h f !l%\tand :.. 
L E q u i p n e n t  Drive 
Building 
u 
Note: Inlet and exit doors are closed for the aerodynamic cycle, and open for the propulsion cycles. 
FACILITY PERFORMANCE  DATA 
a' L " ' ! ! " ' ! " ' ! l  
Mach Range: 
Reynqlds Number (x 106/ f t ) :  
Total  Pressure (psfa)  : 
Dynamic Pressure (psfa) :  
Total   Temperature ( O R )  : 
Run Time: 
.8 to  2 .1  
4.2 t o  4.8' 
2116 t o  3650 
650 t o  1240 
600 t o  700 
Continuous 
=3 . "fi Maximum Engine Thrust Measuring Capability (lbf) : Not 
Avai lable  
105 
0.7 0.9 1.1 1.3 15 1.7  1.9  2.1 
Kach Number 
ENGINE FUEL  SUPPLY  CAPABILITY 
Fuel Type Storage Capacity S torage  Pressure  
Temperature Range Del ivery 
(psis) (OF) (lbmlhr) 
Not Avai lable  
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NASA-Langley, 1971 - 11 
ComL, Newport News, Va. 
